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TRADE UNIONS AND THE LAW. 


Like all other employers of labour, electrical engineering 
firms will have been deeply interested in the suggested 
amendments of the law affecting trade unions. These 
bodies have to be reckoned with at the ‘present time. 


Powerful, opulent, knit together by ties which are the 


stronger in that they are of their own creation, associations 
of workmen are in a position to dictate terms to employers 
even under existing law. What, then, if these powers are 
augmented by further legislation? During the last five 
years the common law of England has been proved capable 
of keeping the unions within bounds; it is suggested that 
the law shall be relaxed in this respect. 

Let us glance at the situation which now obtains. Down 
toa few years ago, it was thought that a trade union, as a 
body, was immune from actions at law. A union might,. 


_ through its officials, organise a strike ; conduct that strike 


by illegal methods ; harass an employer in every possible 
way ; boycott non-union workmen ; and commit any other 
excesses without its funds being made liable in any way. 
The Taff Vale case altered all this, and declared that, if 
responsibility can be brought home to the authorised agents 
of a union, the union itself may be held responsible, and may 
be compelled to pay damages out of its accumulated funds. 

Now it is to be admitted at once that experience has 
shown that this declaration of the law has given rise to 
anomalies. It must be remembered that a union is, in part 
at any rate, a friendly society ; that its objects are not 
merely to harass employers, or to keep up rates of wages. 
Consequently, the officials of a union are not agents or 
servants in the strict sense of the term. In certain cases of 
recent date, it has been sought to fix the Union as a body 
with responsibility for the unauthorised—nay, even the ex- 
pressly repudiated—acts of local secretaries. In this respect 
there is undoubtedly room for amendment to the present 
law. It. has also been alleged that the law of conspiracy 
presses somewhat hardly npon. trade unions as at present 
constituted, and that the law of picketing requires amend- 
ment. 

All these matters have recently received the attention of a 
Royal Commission, who have recommended that an Act 
should be passed to provide (infer alia) (a) for the faculta- 
tive separation of the proper benefit funds of trade unions, 
such separation, if effected, to carry immunity from these 
funds being taken in execution ; (b) that the law of con- 
spiracy shall be amended by declaring that an action for 
conspiracy shall not lie in respect of an act which, if 
committed by one person, would not be the subject of a 
civil action ; (c) that the law of picketing shall be amended — 
by repealing the section which prohibits a person attending at 
a place with a view to communicating information, and that. 
it shall be declared unlawful for a picket to act in such a 
manner as to cause a reasonable apprehension in the mind 


[537] D 


THR ELECTRICAL REVIEW. 


589 


: 

: 

- 
H 

| 
ot 

m 4 
d | 
| 
i 
i 
i 
; 4 
= 
THE 
i 


538 THE ELECTRICAL REVIEW. 


!Vol. 58. No. 1,480, Aprin 6, 1906. 


of any person that violence will be used to him or his family, 
or damage be done to his property. 

These are the amendments which a Commission, which has 
sat almost as a judicial body, has recommended. 

What has taken place in the House of Commons ? 

On March 28th the Attorney-General introduced a_ Bill 
which was apparently the result of the deliberations of the 
entire Cabinet. This Bill did not go behind the Taff Vale 
decision ; that is to say, it recognised that in certain circum- 
stances a union should still be held liable in its corporate 
capacity, but did suggest certain very drastic changes in the 
law. In the first place, it amends the law of conspiracy in 
the sense recommended by the Commission, declaring, in 
effect, that all the members of a union may combine 
together to coerce and intimidate employers or non-union 
men. By the second clause of this measure it is 
proposed that it shall be lawful for one or more persons 
acting on their own behalf, or on behalf of a trade 
union in contemplation of a trade dispute, to attend 
peaceably and in a reasonable manner at or near the house 
or place where a person resides or works, or carries on 
his business. or happens to be, if they so attend merely for 
the purpose of obtaining or communicating information or of 
persuading any person to work or abstain from working. 
What a vista of oppression and terrorism this clause opens 
up! Imagine the effect produced by 100 strikers 
“peaceably ~ attending at the place of business of a small 
employer to persuade a few non-union men to cease working. 
It is true that those who support the proposed change in 
the law are loud in their denunciation of methods of violence 
and oppression. If so, why do they clamour for greater 
freedom of action: The Bill goes on to provide that ‘an 
act done by a person in contemplation or furtherance of a 
trade dicyute shall not be actionable as a tort on the ground 
only that it is an interference with the trade, business, or 
employment of some other person, or with the right of some 
other person to dispose of his capital of his labour as he wills.” 
This may appear to bea clause of slight moment. — It declares, 
in effect, what we believe to be the present law, namely, that it 
is not illegal for a man acting alone, to persuade another to 
break his contract of employment, or cease to employ a 
workman. So it is lawful at the present moment for the 
secretary of a union to persuade an employer to cease to 
employ non-union men. But when we consider this clause 
im the light of a further clause, which provides that an act 
done in pursuance of an agreement or combination by two 
or more persons shall, if done in contemplation or further- 
ance of a trade dispute, not be objectionable unless the act, 
if done without any such agreement or combination would 
be actionable as a tort, it is easy to see that the door is to be 
opened to the worst forms of tyranny. Hundreds of trade 
mion representatives may band together to persuade em- 
ployers to cease to employ particular men, or to persuade 
With the 
methods of persuasion which are adopted, the Courts are 


workmen not to work for particular employers. 


to have no right to interfere. To legislate thus is to legis- 
late for a class—for a class which will doubtless increase in 
size and importance according as the advantage of immunity 
from the consequences of wrongful acts becomes better 
appreciated. 

sut this is not the worst. ‘The Attorney-General, when 


introducing his Bill, was careful to express the view that 


a union, if responsible as a body for unlawful acts, should 
he compelled to pay damages. In other words, he admitted 
the justice of the Taff Vale decision. In spite of this, the 
following clause is to be found in Mr. Hudson’s Bill intro- 
duced two days later, and approved by the House of 
Commons. ‘An action shall not be brought against a 
trade union or other association aforesaid for the recovery 
of damage sustained by any person or persons by reason 
of the action of a member or members of such trade union 
or other association aforesaid.” Here, then, is the charter 
of freedom to trade unions! They admit, by the very 
terms of the clause itself. that damage may be occasioned 
to persons by the acts of themselves or their agents, but 
they claim, and as it appears, the Government are willing to 
grant them, entire immunity for their actions. 

We have tried to ascertain whether if all the proposed 
changes in the law are made, there will be any redress open 
to employers or non-union workmen. There would seem to 
be no redress. The legality of the actions done in the course 
of a strike is declared ; it is to be lawful for members of a 
union to combine together to commit any such acts. 

We can only hope that either in Committee or in the 
House of Lords the views of employers upon all these 
questions may be properly put before Parliament. 


Any of our readers who turn to our 
issue of September 15th last will be able 
to note that in these columns we asked 
that statistics of the extent of internal trade should be 
collected as a corrective to the overdoses of import and 
export statistics upon which divergent economic schools have 
based their theses. We are glad to note that the Govern- 
ment propose moving in the matter, and that the wider 
census for which legislative sanction is required, is to include 
a statement of the quantity and value of output, the quantity 
and cost of the materials used, the number of workpeople 
employed, the sums paid in wages, the character of the 
machinery, and the amount of power utilised. 

In and out of season, we and our contributor, Mr. W. 
Pollard Digby, have urged that a complete presentation of 
the real state of affairs was impossible without such 
statistics. 

Meanwhile, a certain amount of time must elapse between 
the introduction of the Bill enabling the collection of such 
statistics and the publication of the first returns. Until 
then, the fiscal question might be mentally pigeon-holed by 
all engineers and manufacturers, and all energy devoted to 
pressing and important legislative measures. When the new 
return is available, and imports can be judged in relation to 
production and consumption, there is a faint possibility that 
the fiscal question may be revived. It is more probable, 
however, that when things are once grouped in their correct 
perspective, there may be no fiscal question as now under- 
stood, because there will be no public grounds upon which it 
could be advocated. 


Statistics of 
Internal Trade. 


Our readers will have gathered from 
the daily Press that whereas the London 
County Council’s Power Supply Bill has 
been referred toa Hybrid Committee, and a /ocws standi betore 
that Committee has been generously awarded to most of the 
other Power Bills, the Bill of the Additional Power Supply 
Co. has been summarily rejected at second reading—as a 
“ Ivsson” to its promoters, to be good and do as they are 
told, and to refrain from presumptuous claims to just con- 
sideration. 

What will be the fate of the other innocents we do not . 
know for certain; but with the L.C.C. in the seat of 
Government, we can form a very good opinion. Such is the 
idea of justice and fair dealing in the mind of the present 
Administration ! 


The Power 
Bills. 
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THE ECONOMICAL 
LIFE OF INCANDESCENT LAMPS. 


By LANCELOT W. WILD. 


THE object of this article is to show the relation existing 
between the economical life of ordinary commercial carbon 
filament incandescent lamps and the price per unit for elec- 
trical energy. 

It is evident, that owing to the deterioration of 
illuminating value that takes place almost from the com- 
mencement of the life of an incandescent lamp, it would pay 
to scrap lamps at a very early age, were it not for the cost 
of renewals. When the average life curve of incandescent 
lamps is known, and the price of current and lamps is also 
given, it is a comparatively easy matter to calculate the 
correct point in the life of the lamps at which they should 
he renewed. 

About a year ago the writer carried out a set of life tests 
on 48 200-volt 16-C.p. incandescent lamps of 12 different 
makes, four lamps being taken of each make. The lamps 
were all bought over the counter, and were, therefore, not 
in any way selected. The lamps were run at a mean pressure 
of 200 volts, but were subjected to the ordinary range of 
variation of voltage found on the Westminster Electric Supply 
Corporation’s circuits. We may take it, therefore, that the 
average of all these 48 lamps represents fairly accurately a 
200-volt 16-c.p. lamp of average quality, working under 
average conditions. 

The test was carried on for 800 hours, but another 200 
hours have been added to this by extending the curves. 
The following is the average life curve obtained for all 4% 
lamps taken together. 


Hours run, Candle-power, Watts. Watts per c.P, 

0 16°7 §9°8 3°58 
100 15'9 60°6 3°81 
200 105 59°8 3°98 
300 1435 59°25 4:13 
400 58°8 4°29 
500 13°15 58°) 
600 12°65 58°2 460 

700 12°25 58°0 4°725 
800 11°85 57°38. 4°88 
900 11°55 57°6 5:00 
1,000 11°3 57°4 5:08 


From these figures the average candle-power and average 
watts per candle-power for various lengths of run have been 
calculated. The average works out as follows :— 


Average Average watts 
Length of run, candle-power, per candle-power, 
100 hours 163 3695 
200 ,, 15°9 3°79 
300, 15°5 3°875 
400 ,, 15°15 3°96 
14°8 4°04 
600 14°5 412 
700 ,, 14°2 
800 4°27 
900 ,, 4°345 
1,000 13°5 4°41 


Taking the cost of lamps as 10d. each, and current at 1d. 
per unit, the average cost per c.P.-hour for various lengths 
of run works out as follows :— 


COST PER C.P.-HOUR IN PENCE. 


Length of run, Current. Renewals. Total. 
100 hours -003695d. 00613. 009825d. 
200, 003794. ‘00315d. ‘0069-4d. 
-003875d. ‘00215d. ‘006025d. 
400, ‘00396d. ‘00165d. ‘00561d. 
500, 00404d. ‘00135d. ‘005394. 
600 ‘004124. 001154. ‘005274. 
700, 004195d. 001014. 005205. 
800, ‘004274. ‘000904. ‘005174. 
900 ‘004345d. ‘00081d. 005155d. 

1,000 ,, ‘00441d. 00074d. 00515. 


From this table the cost per c.v.-hour for various prices 
per unit of electrical energy has been calculated, with the 
following results. The cost of the lamp has still been taken 
at 10d. each :-— 


Toran Cost PER CANDLE-POWER-HOUR IN PENCE. 


Price per unit. 1d. 2d. 3d. 4d. dd. 6d. 
100 hours’ life... ‘00982 ‘01352 .°01721 ‘02091 ‘02463 02830 
200 ... 00694 -01073 °01452 ‘01831 02200 ‘02589 
300 . 00602 00990 °01378 01765 02155 °02540 
400 . 00561 00957 ‘01353 °01749 “02145 ‘02541 
500 . 00539 -00943 °01347 °01751 02155 ‘02559 
600 . 00527 00989 01351 °01763 °02175 °02587 
700 00521 00940 01360 “01779 02201 02618 
800 00517 00944 ‘01371 ‘01798 ‘02225 “02652 
900 005155 °00950 °01385 01819 02251 “02688 

1,000 a 00515 00956 °01397 ‘01838 ‘02279 ‘02720 


On plotting these figures in the form of curves, it will 
be seen that the correct scrapping points come out as 
follows :— 


Price per unit. Useful life. 
1d. 1,000 hours. 
6d. 350° ,, 


All the above is intended to apply only to an average 
200-volt 16-c.p. unselected incandescent lamp, run under 
average working conditions, and costing 10d. 

If the price of the lamps is greater or less than 10d., if 
the quality of the filaments is superior or inferior to the 
average, or if the starting efficiency is not normal, or the 
pressure regulation differs from that obtained on the West- 
minster circuit, then the above figures will require some 
modification. 

The useful life of a lamp is sometimes stated as the 
number of hours it runs before the candle-power drops 
20 per cent. This occurs in the case of the average of these 
48 lamps at 460 hours. 


Electric Smelting of Magnetic Iron Ore.—A reyort 
was published in a recent issue of the Western Electrician upon 
some experiments carried out last autumn at Portland in Oregon, 
U.S.A., on the electrical reduction of the black iron sands which 
are found at numerons spots on the Pacific coast. The work was 
done under the supervision of Mr. C. E. Wilson, of the Wilson 
Aluminium Co., of New York, with the aid of current supplied by 
the Portland General Electric Co. A furnace was built by laying 
a single course of firebrick on the ground, placing on it a cast-iron 
plate 3 ft. square and % in. thick, laying on this an oval sheet-iron 
drum, 3 ft. long-and 3 ft. high, and filling the interior with fire- 
brick until a crucible 18 in. square and 24 in. high was left. The 
bottom of the crucible was filled up with broken electrodes ; and 
the upper electrode for the current was suspended on a pulley in 
the ordinary fashion. The top of the furnace was covered with two 
double plates of wrought-iron riveted together, between which cold 
water was run; the cover was provided with a central hole for the 
passage of the vertical electrode. The first ore tried was a sand 
from near Astoria at the mouth of the Columbia river, which 
contained 79°06 per cent. of Fe;O4, 16°00 per cent. of TiOs, 2°45 
per cent. of MnO, and 2°49 per cent. of silica, moisture aid 
undetermined matter. A charge was prepared of 200 lb. of this 
ore, 44 lb. of a coke containing about 25 per cent. of ash and 24 |b. 
of lime; and 50 lb. of this was run slowly into the furnace, where 
it was submitted to a current of 1,000 to 2,000 amperes at 50 to 20 
volts. Within an hour, 70 lb. of “steel” were obtained and a 
slag which contained 53 per cent. of titanic acid and 8 per cent. 
of iron. From further runs “steel” was successfully cast twice, 
the furnace showing a continuous capacity of 1,440 lb. of metal 
per 24 hours. The heat was sufficient to keep the slag entirely 
fluid, bowever much titanic acid was present; and it was 
evident that no titanium entered into the metal. Ina later run 
tests showed that the yield was a pig-iron. Afterwards a similar 
but larger furnace having a capacity equal to 2,000 lb. per day 
with a current of 1,200 amperes at 125 volts was built, and in this 
some ore from Aptos in the bay of Monterey was treated. This 
material is a very fine sand, containing a notable proportion of 
manganese, but less titanium than the other varieties. The steels 
obtained were much denser than those made before, showing that 
the reduction was complete when the voltage was raised sufficiently. 

All the samples, however, contained small blowholes. The slags 
were of as pale acolour as those from an ordinary blast furnace, 
but the amount made was unduly large, as some of the coke used 
had as much as 41 per cent. of ashin it. As a result of these 
preliminary experiments, Dr. D. T. Day, of the United States 
Geological Survey, has reported that conditions for the production 
of steel by electricity are fully as good in Oregon as they are in 
Germany, where pig-iron has been obtained in similar electric 
furnaces at slightly lower cost than in ordinary blast furnace 
practice. 
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ELECTRIC HEATING AND COOKING IN A 
ROYAL TRAIN. 


THE accompanying photographs represent the entire electric heat- 
ing and cooking and hot-water system fitted to the Royal train used 
by T.R.H. the Prince and Princess of Wales in India; they are of 
unique interest, in that this is the first train that has been equipped 
with electric heating and cooking apparatus, and they mark the 
great advance which is being made in this direction. Fig. 1 shows 
the electric cooking range, on the top of which all saucepans, frying 
pans, stewing pans, &c., are used, and the two ovens for roasting 
and baking; below is a hot cupboard for keeping dishes hot and for 
heating up plates, &., for the table. On the right hand of this 
photograph is one of the hot-water cisterns, which contains an 


recent Electrical Exhibition at Olympia, in which this system 
obtained the first award. 

We are indebted for the photographs to Messrs. Isenthal & Co., 
of Mortimer Street, who are the sole agents in the United King- 
dom and the Colonies for this “ Electra” system. 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


A FurtTHER ADVANCE IN PRICEs. 


Ir is announced that an advance of 15 per cent. has been made in 
the prices charged for the electrical equipment of cranes and other 
lifting machinery in Germany. ‘The in- 
crease possibly relates to cranes and so 
forth in a completely finished condition, 


having regard to thefhigher rates ruling for 
iron and steelin recent months. This rise 
represents a‘inatural result of the augmen- 
tations which have recently taken place 
in all branches of the heavy electrical 
engineering industry in Germany and 
Austria, and which have now extended to 
Switzerland. The arrangement in the 
latter country includes the firms of Brown, 
Boveri & Co., of Baden; the Alioth Co., 
of Basle; Gmur & Co., of Schanis; the 
Oerlikon Machine Works Co.; G. Meidinger 
and Co., of Basle; C. Wust & Co. of 
Seebach, Zurich; and A. Zellweger, of 
Uster. ‘These firms have agreed to enforce 
a 10 per cent. increase for dynamos, motors 
and transformers and regulating and start- 
ing apparatus. 

The liquidation is proceeding of two 
secondary battery companies whose under- 
takings have been acquired by the Berlin- . 
Hageu Accumulator Works Co. One is the 
Oberspree Accumulator Works Co., and the 
other is the Accumulator Works (Pollack 
system) Co. ‘The latest accounts show that 
the debit balance of each concern has been 
reduced, 


nner 


GERMAN COMPANIES. 


The report for 1905 of the Suddeutsche 
Kabelwerke Gesellschaft (South (Cerman 
Cable Works Co.), of Mannheim, states 
that the year was very satisfactory. In- 


creases took place in the prices of raw 
materials and particularly of metals and 
india-rubber, and, although the sale prices 
could not always be increased or be 
advanced proportionately, the company 
was able to considerably augment the 
turnover, with the result that the diftfer- 
ence was not only balanced, but an even 
more favourable business was transacted 
than in 1904. The financial situation is as 


follows :— 
1905. 1904. 
Share capital... £120,000 £120,000 
Gross profits 37,534 30,463 
Net profits acs 23,458 15,868 
Dividend, per cent. 74 5 


It should be mentioned that in addition 
to making provision for ordinary depreci- 
ation, the directors have written off 
£7,500 for extraordinary depreciation of 
machinery and equipment, this comparing 
with £6,000 appropriated for a similar 
purpose a year ago. It is proposed to in- 
crease the share capital to £150,000—-a 
figure at which it stood prior to the 
reduction of the capital in 1902. The 
additional funds are required for the 
extension of business aud the diminution 


Fic. 2.—E.rcrric Cookinc AND HEATING APPLIANCES. 


clectric heater ; these cisterns supplied all hot water for baths, &c., 
required during the tour. 

Fig. 2 shows a number of radiators for heating various saloons 
and other compartments, footstools for warming the feet, three bed- 
warmers, electric hotplates and warming plates, electric coffee 
machines, samovar, rapid boiling jugs, saucepans, electric cigar and 
pipe lighters, and two electric geysers; also in the centre of the 
figure will be seen an electric grill, which is used in the kitchen in 
conjunction with the range for grilling steaks, cutlets, chops, &c. 
Most of the utensils and radiators are silver-plated, and the great 
convenience of such a complete equipment can hardly be realised, 
as with these articles one has only to turn on a switch here and 
there in one saloon or another, and almost immediately one has 
coffee, tea, hot water, the saloons warmed, immediate light for 
cigars, and many other great advantages! The type of range sup- 
plied was the same as the one entered in the competition at the 


of the bank debt. If the present favour- 
able condition of the electrical industry 
continues, the directors express the hope 
that the current year will also yield satisfactory results to the 
company. : 
The Elektrochemische Werke Gesellschaft (Electro-Chemical 
Works Co.), of Berlin, is the owner of the well-known works at 
Bitterfeld and Rheinfelden, which are leased to the Griesheim- 
Elektron Chemical Co., of Frankfort-on-Maine, and of a factory 
which the company itself carries on for the production of oxalic 
acid. The ordinary share capital amounts to £275,000, and the 
bonds total £225,000. As gross profits from the leased works, 
manufacturing operations and: investments, the accounts for 1905 
show a total of £52,521, as compared with £36,968 in the preceding 
year. After providing £10,125 for interest on bonds, £4,074 for 
working expenses, and writing off £2,544 for depreciation of 
patents, there remains « surplus of £37,864, including a balance 
brought forward. It is proposed to pay a dividend at the rate of 
7 per cent., as against 64 per cent. in 1904, to place £12,500 to the 
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reserve and redemption funds, appropriate £2,670 for directors’ 
remuneration, and to transfer the balance to the next account. 

The directors of the Kabelwerk Duisburg (Duisburg Cable 
Works),: of Duisburg, state that the company received more 
orders from the Government in 1905 than in the preceding 
year, and the contracts for municipal electricity works, particularly 
for extensions of cables originally supplied from Duisburg, also 
made gratifying progress. In addition to these, the Rhenish- 
Westphalian industry provided a large amount of work in the 
matter of cables for mines. The trade in insulated conductors was 
brisk, but the underselling in this branch still continued. After 
writing off £6,926 for depreciation, as contrasted with £6,660 in 
1904, the accounts exhibit net profits amounting to £8,242, as 
against £6,032 in the preceding year. It is proposed to pay a 
dividend of 8 per cent. for 1905, as compared with 6 per cent. in 
the previous 12 months, The directors state that unless unforeseen 
events occur, an appropriate return on the share capital may also be 
expected in the present year. 

The Elektrotechnische Fabrik Rheydt Max Schorch & Co., of 
Rheydt, in the course of the report for 1905, states that the works 
were well employed, and the volume of business was greater than 
in the previous year. Special attention was devoted to the con- 
struction of small rotary current motors, especially for driving 
looms and spinning machinery, and it is assumed that this branch 
will yield profitable sales in the future. After providing £3,527 
for depreciation, as against £3,174 in 1904, the balance-sheet shows 
net profits of £8,033, as compared with £7,151 in the preceding 
year. This sum has allowed of the payment of a dividend at the 
rate of 8 per cent., as contrasted with 7 per cent. in 1904. The 
company is interested in certain central stations, as well as being a 
manufacturing concern. 

The following is a list of the financial results of other German 
companies in the past two years :— 

oe Percentage dividend in 

1904-5. 1903-4. 


Continental Telegraphen Compagnie EES 


Fabrik Isolierter Drahte (late Vogel) a: 8 
EK. H. Geist Gesellschaft ... 6 
Siemens Elektrische Betriebe 5 
Heddernheimer Kupferwerk... as 5 2 


Waggon & Maschinen Fabrik (late Busch)... nil 
Swiss aND Frencn Works. 


The report of the Maschinen Fabrik Oerlikon (Oerlikon Machine 
Works) states that the demand in all the departments was tolerably 
brisk during 1904-5, but a perceptible increase in prices could not 
he obtained owing to competition, which was specially severe in 
the case of small machines and motors. The situation was 
rendered more difficult by reason of certain electricity works which 
monopolised the sale of motors, transformers, &c., by placing their 
consumers under the obligation to buy these machines exclusively 
from one manutacturing firm without any competition whatever. 
‘he financial position may be summarised as under :— 


1904-5. 1903-4, 
Share capital £320,000 £320,000 
Bonds 160,000 160,000 
Net profit ... 156 106 


It will be seen that the company is again unable to pay any 
dividend on the share capital. ‘The report of the directors states 
that the company received important orders for high pressure 
installations, and the construction of single-phase alternating 
motors for traction purposes had been successfully undertaken. An 
irrangement had been made with the Siemens-Schuckert Works 
Co, whereby the work of converting the Swiss railways to electric 
traction would be carried out jointly, but a speedy realisation of 
those endeavours was not expected on account of the great caution 
manifested by the responsible authorities in regard to the question. 
The company made further progress in the branch of steam tur- 
ines, but the press business was hoped to be entirely extinguished 
within a conceivable period. During the year there were delivered 
45 crane and lift plants, 363 machine tools and other machinery 
and 616 transformers and 2,227 dynamos. Large orders were 
received from Italy, Spain, France and England, and, in fact, more 
than half of the company’s production was sold abroad. The 
works employed 2,088 officials and workmen at the end of the year. 

Among other Swiss companies may be mentioned the Aluminium 
Industry Co., of Neuhausen, which proposes to pay a dividend at the 
rate of 22 per cent. for 1905 as compared with 18 per cent. in the 
previous year; and the “ Motor” Co. for Applied Electricity, of 
Baden, which intends to distribute 6 per cent. as against 5 per cent. 
in 1904. On the other hand, the Soci¢té d’Enterprises Electriques 
- has realised a surplus in 1904-5, the amount being devoted to 
reducing the debit balance which still stands at £30,000 on a share 
capital of £80,000. 

The accounts of the Société Industrielle des Téléphones show 
gross profits totalling £135,614 for 1904-5, as compered with 
£121,550 in the previous year. The net profits are £85,030 as 
against £73,750, the increase being attributed to the construction 
and laying of the cable between Brest and Dakar. A dividend has 
been declared at the rate of 14s. 5d. per £12 share, as contrasted 
with 13s. 2d. per share in 1903-4. 

The Compagnie Générale d’Electricité, of Paris, which has a 
share capital of £600,000 and a loan debt of £736,000, has declared 
a dividend for 1904-5 at the rate of 18s. per share, as compared 
with 16s, per £20 share in the preceding year. The net profits 
amounted to £60,640, as against £52,500 in 1903-4. During the 
year the company concluded an agreement with the town of 
Marseilles for the establishment of a supply of electricity for a 
period of years ending in 1942, and it is proposed to form a new 
company with a capital of £160,000 to carry out the work. 


The Société d’ Electricité! Lahmeyer, of Lille, which is a branch 
of the German company of the same name, has a nominal share 
capital of £40,000. It was formed for the purpose of cultivating 
business in France and Belgium. The company’s first report, which 
covers a period of five months ended March 31st, 1905, shows gross 
profits amounting to £1,620, which sum has been absorbed by the 
working expenses. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Windmills for Electrical Power. 


I wish to get some information on the use of windmills 
for the generation of electrical power. 

Will you oblige me by putting this letter in your 
‘(Correspondence ” columns ? 


Abbontiakoon Block 1, 
Tarkwa, Gold Coast, 
March 12th, 1906. 


E. Hudson. 


Preservation of Hanger Bolts. 


Mr. Warr’s letter is interesting so far as it goes, but he 
does not put forward any theory to account for the corrosion 
which he has noticed on the trolley wire and feeder hanger- 
bolts. Ishall be glad to hear that he agrees with me that 
the corrosion is electrolytic. Many people, of course, still 
refuse to admit that hanger bolts do deteriorate in this way, 
but their attitude might be modified if they gave the matter 
longer or more careful personal attention. 

Mr. Warr suggests that there is nothing in my “ theory 
that the trolley;wheel throws up rain water into the hanger,” 
but I submit that this must happen and does happen (as 
anyone may see for himself who will brave a rain storm on 
the top of a tower wagon) just as surely as the wheels of a 
tram-car throw water picked up from the rail on to the 
under frame of the car, there to make work for car-cleaners, 
painters, timber merchants, and cable-makers. 

The very name, St. Helens, produces instantly a mental 
picture of a murky atmosphere full of chemicals against 
which no shield would avail ; but in anything like a normal 
atmosphere—not even excepting the Black Country of the 
Midlands—a shield is essential if both primary and secondary 
insulators are to be preserved. 

If the St. Helens feeder wire is suspended in an exactly 
similar manner to the trolley wire, | cannot understand at 
all why the bolts which are attached to the former should 
be corroded worse than the trolley-wire bolts, but it may be 
that the feeder wire is only single insulated, while the 
trolley wire is double insulated. 

Those who read Mr. Dixon’s letter in your issue of 
March 23rd will remember that in Sydney they look upon 
it as no news that “ the revolving trolley wheel throws the 
rain water up inside the bell of the hanger, and for a time 
seriously affects the insulation resistance,” and I think that 
view is taken now or will be taken shortly by the majority 
of tramway engineers who trouble about it at all. 


Robert N. Tweedy. 
Stourbridge, March 30th, 1906. 


The Naval Engineer and Electricity. 


The article by Mr. C. Alfred Smith, B.Nc., A.M.I.E.E. 
(late R.N.) in your issue of March 9th, appears to be based 
upon incomplete knowledge of the facts. Mr. Smith’s 
remarks concerning Mr. Wordingham have been appro- 
priately challenged by your correspondents “ Maker” and 
“Scots Toun.” All who realise thé nature of the task with 
which Mr. Wordingham was confronted, the pioneer 
character of the work, and what he has achieved, will 
agree that Mr. Smith should withdraw his insinuation. 
On a few points upon which it is possible to check Mr. 
Smith, it would seem that he has not taken the trouble to 
assure himself of what is being done. In an extraordinary 
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phrase he protests against “a recent Admiralty order, by 
means of which stokers will apparently do the work for 
which these engine room artificers are trained for.” . He 
must be aware that the “stokers” to whom he refers are 
not merely stokers but are ‘“mechanicians.” These are 
petty officers, eligible for rank as warrant officers, developed 
by special training from the pick of the 30,000 stoker 
ratings, to carry out watchkeeping duties on the machinery 
in motion. To describe them as “ stokers” is to convey a 
false impression. 

Again, he tells us that a few weeks ago he paid a visit to 
the new college at Osborne, and he proceeds to criticise the 
instruction provided at Osborne and Dartmouth. He says 
in regard to oil engines “at present nothing is done to 
instruct the young cadets in this branch of engineering. 
The internal combustion engine and the dynamo provide 
the sole motive power of the submarine ; yet how few are 
the engineers or executive officers who know much about 
either ?” At the workshops at Dartmouth he will find an 
excellent example of an oil engine fitted-to a dynamo. The 
syllabus of engineering for the Osborneand Dartmouth Colleges 
expressly points out that in view of the extended importance 
of internal combustion engines, special attention is paid to 


their parts and fittings, and to the interchange of heat and‘ 


mechanical work in them. Gas producers, explosive mix- 
tures, influence of temperature and compression, pre-ignition, 
diagrams of internal combustion engines, the  six-stroke 
cycle, the two-stroke cycle, gas engines, oil engines, coal and 
oil fuel, are all specifically laid down for study in the 
syllabus. And yet Mr. Smith says that ‘ nothing is done !” 
There is suflicient mischief wrought by writers outside the 
engineering and electrical professions when they misrepresent 
the details of the far-reaching reform which the Board of 
Admiralty have introduced. Some excuse can be found 
for snch critics. Engineering is the basis of the reform, 
and it is to be regretted that a writer of Mr. Smith’s quali- 
fications should misdirect the general public by random 
statements in so authoritative an engineering journal as the 
KLRCTRICAL REVIEW. 
Rollo Appleyard. 
London, March 27th, 1906. 


Electrical Exhibition, Newcastle-upon-Tyne. 


We note in your issue of March 30th that Sir [sambard 
Owen is revorted as having stated the following :— 

“They had in that district the largest number of con- 
sumers of electricity per head of the population of any part 
of His Majesty’s Dominions, perhaps he might say of any 
part of the world.” 

What should have been reported, however, was :— 

“That the number of units of electricity consumed per 
head of population was larger in that district than in any 
part of His Majesty’s Dominions, &c.° 

Perhaps you will correct this in your next issue. 

Newcastle-upon-Tyne Electric Supply Co., 
R. P. Sroan, Manager, 


Neweastle-npon-Tyne, Jarch 318/, 1906. 


Tramear Brakes. 


We note your remarks at the foot of our letter of the 
26th inst., in your issue of yesterday, and in reply thereto, 
would point out that there is no difference in first cost 
between our compressed air brake and the electro-magnetic 
brake, and, as regards maintenance, with the new apparatus 
we are now placing on the market for the former, we main- 
tain that the cost of maintenance will be less than for the 
clectro-magnetic brake. 

We enclose copy of our catalogue of compressed air 
brakes herewith, which we have just issued, and would par- 
ticularly draw your attention to Appendix No. 1 on page 15, 
referring to the results of tests made by your representative 
at Stockport in November, 1902. 

Estler Bros. 

London, Jarch 31s/, 1906, 


[Our conclusions as to the first cost and maintenance cost 
of air brake equipments were based upon the reports sub- 


mitted to the German Street and Interurban Railway Asso- 
ciation last autumn ; if Messrs. Estler Bros. succeed in re- 
moving these objections to the air brake we shall be very 
pleased. Our report on the trials of the Hewitt & Rhodes 
brake, to which our correspondents refer, related to the 
satisfactory working of thé brake, not to its cost to install or 
maintain. 

There is no perfect brake; if the electro-magnetic brake 
has a powerful grip, it nevertheless is dependent upon the 
electrical equipment and the rotation of the wheels. The 
instantaneous mechanical brake is cheap, but its grip is 
limited. The air-brake, like the foregoing, is independent 
of the rotation of the wheels, but its grip is limited, and its 
cost not yet proved to be low. Hence the rival claims must 
be carefully weighed by everyone for himself in choosing the 
system for use on a given tramway.—Eps. E.R. | 


U.D.C. Promptness. 

“ Disgusted’? is not alone in his experience of British 
slackness. [ have found that fully 99 per cent. of the firms 
[ have written to in answer to advertisements have not 
taken the trouble to answer my letters in any form what- 
ever. I have in all cases enclosed stamped envelope for 
reply. Surely if these firms who generally advertise under 
Nos. are afraid of their names becoming known (for I sup- 
pose this is the reason they do not reply), they might answer 
you under that same number in common courtesy, or take 
the trouble to publish the fact that the position is filled. 

Surprised. 


[We have from time to time drawn attention to the 
laxity, to put it mildly, of advertisers in this respect. It is 
a small matter to them, but if they considered the number 
of people who remained in a state of greater or less anxiety 
and suspense long after the appointment was filled, they 
would find that they were responsible for what amounted in 
the aggregate to a very notable degree of human suffering. 
E.R. ] 


Engine Tests. 


In your issue of March 23rd you gave an_ interesting 
account of a test taken on an Allis-Chalmers-Corliss engine 
of 7,500 

In contrast to the results obtained (12°25 Ib. per f.H.P.) 
it may be interesting to your readers to show what has heen 
done on this side of the Atlantic. 

We recently supplied a horizontal cross compound Corliss 
engine of 300 1.14.p. for a paper mill at Maidstone, and tests 
taken by the National Boiler Insurance Co. showed results 
much more favourable than were obtained in the tests you 


mention. 
Boiler pressure asa - 148 lb. 

Superheat of steam... .., 
Heat value of 1 1b. of coal... 14,038 B.TH.U. 
Steam consumption per 1.H.?.-hour 11°43 Ib., 

1°51 Jb... 


Coal fired per 1.H,P.-hour ~ 


From the above results it is seén that the steam economy 
was not gained at a sacrifice of coal economy, which does 
sometimes occur in superheated steam plant ; and. we do 
not think better results have ever been obtained» under 
similar conditions on so small an engine. 

Steam turbines certainly appear to be the fashion, but we 
do not think they will win their way into public: favour on 
account of their economy in operation. BR sa 

Combe Barbour. 


JAMES GORDON, 


London, E.C., April 2nd, 1906. 


Contracts for Yearly Supplies. 


You have been good enough to assist contractors in 
obiaining fair specifications from authorities for coniracis, and 
we would venture to point out that, in our opinion, Gontracts 
for yearly supplies are even more unfair than contracts for 
the execution of work. We are sending you herewith’ a 
form of tender from the City Tramways. for the 
supply of gears and pinions for a period of one year. You 
will notice that while the acceptance of our tender on the 
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part of the City Tramways would bind us for the whole year 
io supply them with gears and pinions at the price quoted, 
there is no corresponding obligation upon them to purchase 
these gears and pinions from us exclusively. The result 
would be that, in. the event of the prices for the gears and 
pinions tendered for falling, the tramways manager would 


undoubtedly purchase these elsewhere at the market price of © 


the moment. If, on the other hand, there were a consider- 
able advance in the price of the gears and pinions tendered 
for, the order would undoubtedly be placed with the 
successful tenderers. These contracts, therefore, as far as the 
contractor is concerned, are most unfair, and we think you 
would be doing great service to the trade in ventilating this 


question. 
X. 


[It is quite true that the form of tender before us binds 
the contractor, but not the purchaser, and hence resembles 
the proposition—“ heads I win, tails you lose.” The 
wtrangement is unfair, for while the purchaser is guaranteed 
a maximum price, with power to accept a lower one from 
another quarter, the seller is not guaranteed the certain 
market upon which his offer should be based. Probably the 
case would be fairly met by the stipulation thet a fixed 
minimum quantity of the goods should. be purchased from 
ihe contractor in the course of the year, in any event.— 
Eps. E.R.) 


Shift Engineers’ Holidays. 

I ui very pleased to see “Shift Engineer” has taken up 
the above subject, but I can assure him that he is not by any 
ieans the worst treated of his brethren. c 

| know of a station where the shift engineers are shown 
no more consideration than the labourers about the works. 
Although the station I refer to has a plant of 1,100 Kw. 
running both lighting and traction, these unfortunate young 
men have to do all the repairs in the works, look after the 
running of the engines during the driver’s absence when he 
is in the town trimming ares or helping the stoker (of course 
this usually occurs on the evening shift), and for all this 
they get the magnificent holiday of seven days per annum. 
They have been told that they have a week-end off every three 
weeks, but as this consists of leaving off at twelve, midnight, 
on Saturday until the same hour next day, they fail to 
see it. 

The clerks in the works get the usual fortnight plus all 
hank holidays, and as many more as they can squeeze in ; 
yet the shift engineers (who surely are their equal) have to 
submit to this small amount, because they differ from the 
clerks in not having any more colleagues in the borough 
offices to back them up. 

Of vourse, one says, “ Why do they put up with it?” 
Kor the simple reason that they have no organisation, and 
until the whole body of shift engineers is organised, they must 
submit to this treatment, or else——. Well, there are 
hundreds of « sort who will do it, and for a few shillings a 
week !! 

Midlands. 


How often does one see complaints from discontented 
switchboard attendants and shift engineers when glancing 
through your “ Correspondence” columns ? ‘The usual com- 
plaints are long hours and low pay, while a short time since 
certain correspondents seriously suggested that the manage- 
ment of the works with which the malcontents were con- 
nected, desired and put in the way of those gentlemen, means 
of an early demise. 

As one who has been through the mill, I would say that 
ny experience has not been of so dreadful a nature as is 
suggested from the tone of your correspondents’ letters. 
The hours are certainly long, but the duties correspondingly 
light. Most of these gentlemen wear out the seats of their 
trousers, smoke too many cigarettes, and read the sporting 
papers while on duty. 

he pay, of course, is small, but the recipients thereof 
should remember that their position is—at any rate in the 
case of those who make a study and pleasure of their work— 
merely a transitory one, and when their turn comes to take 
up the position of station superintendent or resident engineer, 
they will look back with pleasure. upon the time spent as 


switchboard attendants or shift engineers. Therefore, there 
should be no more talk as to enormous responsibilities, 
or invidious comparisons drawn as to the “screw” of the 
engine driver whom they have to boss. He is a married 
man with a large family, who will probably remain engine 
driver for the remainder of his life, while the erstwhile shift 
engineer has, at any rate, the chance of blossoming out into 
a “chief” with a possibility of £1,000 per annum'(or less), 
Resident Engineer, 


iTramway Coupon Booklets. 


As our tramway system is the first one to put into 
operation the new coupon booklet system of Mr. L. New- 
mark, and there are a number of other undertakings also 
about to adopt it, you may be interested to hear how the 
system is going. 

Our first issue is 50,000 coupon tickets or 12,500 booklets, 
each coupon representing a 1d. fare. The issues are of 
10,000 each for five successive weeks, and the first issue 
was made last Tuesday. At mid-day to-day this issue had 
been sold out, and approximately half the issue had been 
returned into the ticket office as cash tickets. On Saturday 
1,500 people tendered coupons. - 

I enclose you herewith one of the booklets, the advertising 
spaces in the first 50,000 having been taken up by one firm 
entirely, 7.¢., Messrs. Ordish & Hall. No doubt in future 
issues it will be divided over a number of advertisers. As 
the issues are made weekly, it allows the advertiser to vary 
his matter and illustrations and keep up to date. 

It is difficult to say just at present how much we have 
benefited by the system, but the fact that a booklet con- 
taining four penny coupons can be purchased for 2}d., 
thereby effecting a saving of some 40 per cent. in the fares, 
will undoubtedly cause a number of people to utilise the 
trams who would not otherwise do so. 

The booklet enclosed herewith does not quite represent 
the system which we are adopting in our second 
issue to-morrow. In this case the coupon ticket has the 
stages on one half, and it is folded down the middle by the 
conductor, so that on punching in the stage each half has a 
punch mark. The half of the coupon which has the stages 
on is returned to the passenger, and the other half is retained 
by the conductor and represents his cash ticket. We think 
that by the adoption of this system, the general checking and 


working of the system will be simplified. 
Pp. J. Pringle. 


Burton-upon-Trent, 
April 2nd, 1906. 


Central Station Engineers’ Training. 

There’s an old and true saying, “ Be sure your sins will 
find you out,” and no doubt there are passages in the 
attached report which might well be taken to heart by many 
Corporation’s Electric Light Committees, other than that to 
which-it was addressed ; and so give a chance to us long- 


suffering 
Mechanicals. 


[The report in question relates to the breakdown of an 
engine in «a northern electricity works ; the disaster was 
attributed by an engineer, called in to report on it, to 
unsuitability of the feed water and to inefficient lubrication 
of the /ow pressure cylinders and gear due to the use of 
unsuitable oil, leading to the breakage of valve or piston 
rings. The reasoning upon which this verdict was based is, 
to our mind, by no means convincing ; but the point to 
which our correspondent refers is the expression of opinion 
on the part of the consulting engineer that the organisation 
of the works was defective ; that men with a purely electrical 
training and experience should not be in charge of the 
“ mechanical part of the work,” but that it should be 
looked after by men who had had a special training in this 
branch; and that the plan of allowing students to gain 
experience in the management of the station, at the expense 
of the authority, was a bad one. 

There is no doubt that thoroughly efficient supervision is 
the most economical in the long run, and that it cannot be 
had without paying an adequate salary.—Eps. E.R. ] 
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Overhead Mains. 


an you kindly inform us (or refer us to back numbers 
containing information) whether an owner of two buildings 
on opposite sides of a street can be prevented from carrying 
(1) an overhead cable, (2) an underground cable to supply 
one building with electric light, 200 volts, from dynamo 
situated in the other building. No supply is in any street 
of the town at present, but ‘powers have been granted to a 
private company, and mains will shortly be laid. | Must the 
permission of Town Council be obtained, and have they 
the legal right to withhold the permission, the cable being, 
say, 25 ft. clear of the street ? 
H. J. Cash. 

London, Apri/ 3rd, 1906. 


[As we have often. pointed out, the local authority has no 
control over the matter whatever, provided (1) that the 
cables are carried overhead at a height exceeding 30 ft. in 
the Provinces, 35 ft. in London ; (2) that the regulations 
of the Board of Trade are complied with ; (3) that the 
local authority does not own the fee simple of the road. 
Hence a private individual or company is at liberty to 
supply electricity all over a town, if he can secure way- 
leaves. He must not break up the roads, however, without 
the permission of the local authority—Eps. E.R.] 


The Street Lighting Question. 


In reading your leading article in last week’s issue, it 
strikes me that it would be infinitely more businesslike if 
electrical engineers took a leaf out of their “ Boastful 
Enemy’s” book and got their wares advertised and their 
letters published in the daily newspapers, instead of hiding 
them in a technical journal. The general public naturally 
takes the gas man’s side, when reports appear in the general 
news columns pointing out that “ Recent fogs clearly proved 
the immense superiority of high-pressure incandescent gas 
lighting over the new arc lamps,” as | remember seeing it-in 
a daily paper in November last. 

Perhaps the reporters could tell a little tale if they would. 

The idea that this view has escaped the notice of many 
who have written on the vexed subject in your admirable 
journal must be my excuse for thus trespassing on your 
valuable space, 

Believer in True Publicity. 


The Single-Phase Induction Motor. 


I am glad to see that Mr. Creedy is ready to abandon the 
rotary field theory ; he has, however, subscribed to it for so 
long that he is evidently unable as yet entirely to free him- 
self from its pernicious teachings. The line of argument he 
adopts in his last letter, illustrates rather strikingly the con- 
tention | put forward in mine of March 17th, to the effect 
that even a remarkably ingenious substitution of an 
imaginary for a real sequence of events is almost certain to 
lead one astray. I refer, of course, to our discussion 
concerning Es in the armature axis of a single-phase Shunt 
induction motor. 

I maintain that Mr. Creedy’s view is incorrect, he arrives 
at a wrong conclusion by substituting, as I have said, 
imaginary events for the real ones. I not only prefer to 
combine all the k.M.F.’s which are present in the circuit p 1, 
aud to continue operations with their resultant, but I hold 
that this is the only correct course. It is quite impossible to 
admit that ina circuit on which a number of k.M.F.’s are 
impressed, each of them will determine the flow of in- 
dependent currents. In any one circuit: operating under 
conditions similar to those we are considering, there will beoue 
current only, no matter how many component are 
present. Mr. Creedy is also wrong in supposing that the 
reason Which makes it imperative to combine ER and BER, 
also makes it necessary to combine the magnet fluxes 
and M. 

The flux mM, is a leakage Hux, and actually does exist side 
hy side with the main flux M, it is simply that part of the 
due to the. rotor ampere-turns, which fails to link with 
the primary or stator ampere-turns, and for this reason is 
not compensated by the latter. Tt is a parasitical” flux 
to which Fs is due, and it would, therefore, be quite con- 


trary to actual fact if we were to combine these two fluxes on 
paper, and consider their resultant. 

I have prepared two simple little diagrams in order to 
illustrate the action under discussion from the two rival 
points of view. The transformer flux is designated hy , 
the motor flux by m,—in fact, the notation is that which has 
been adopted during this discussion. In order to obtain a 
ground for comparison, I have made it a condition that the 
secondary current (1) sball be the same in both cases, and I 
have neglected leakages and the resistance in the axis Dp. 
So as to make the diagrams sufficiently clear, | have chosen My 
as being 20 per cent. of M,and Es equal to, say,.12 volts. For 


Ver 
Fie. 1. 


the purpose of obtaining the same secondary current in both 
cases (and this condition will secure the same 8), K W must 
be the same; its actual value’ will-have no effect on the 
relative result, and -ew- has: been chosen equal to 16 volts. 
It follows that the resultant of ET and © & must have the 
value indicated in the diagrams in order to obtain the 
required EW. Fig. 1 indicates the result of Mr. Creedy’s 
theory, fig. 2 shows the result of mine. 

Taking the synchronous speed at 1,000, | find (using the 
slide rule) a speed of 854 revolutions for fig. 1 and 850 for 
fig. 2; further, a difference of less than 2 per cent. between 
the magnitudes of the two motor fields and the two KB's. I 


Yer 
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further find that for fig. 1 is only volts: that 
means that a little more than one-quarter of the self-induc- 
tion has not been compensated for. It is further obvious 
that the secondary current lags behind & 'T, and is not quite 
of opposite phase to the motor field (the difference is about 
12°). The phase difference between transformer and motor 
field is 90°, The B,), which is supposed to balance 
ES, varies as the square of the speed. 

In tig. 2 the current lags hy practically the same angle 
behind &T, but is exactly opposite in phase to the motor 
field. .The phase difference between transformer and motor 
field is less than 90°. In this case, and although ‘the 


“current (1) is the same ag that in fig. 1, the torque it can 
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exert must obviously be greater. The £.M.F. (& R,) which 
is responsible for the alteration in the phase of the motor 
field, varies proportionately with the speed. 

I think this points out sufficiently the differences existing 
between the two theories, and it is clearly not indifferent 
which of the two is adopted, as they cannot both be right. 
For the reasons already stated, I hold that’ my view (fig. 2) 
is the correct one. : 

To come back to Mr. Creedy’s free speed, | have shown in 
my letter of March 17th tbat what I took to be his rule, 
and which, as | understand from his last letter, is only a 
coincidence, does not hold good for quite a number of 
motors. As a matter of fact, it is quite unlikely that it 
holds good even for the ordinary shunt-induction 
motor. Taking Mr. Creedy’s own theory, it is clear (see 
tig. 1) that E B,, which varies with the square of the speed, 
can only equal ks at synchronism, and if we disregard 
the leakages influencing the generation of # %, and EB, and 
the resistances in their respective circuits. Now, in the real 
motor all this cannot be disregarded ; and besides, such a 
motor cannot run synchronously even at no-load, with the 


ER¢ 


ET, 
Fic. 3. Fig. 4. 


result that KS does not” really vanish at no-load, even 
according to Mr. Creedy’s own view. 

Reverting to Mr. Creedy’s opening remarks, | admit that 
this supposed vanishing of & S at no-load did not recall to 
my mind the passage in Mr. Atkinson’s paper to which he 
refers. It was hardly likely to do so, for that’ passage deals 
with the theory of the two-phase motor, whereas we are con- 
cerned at present with that of the single-phase motor. ‘The two 
theories are by. no means the same, no more than are the 
two types of motors ; and | was careful to particularly draw 
attention to this fact in the Jast paragraph on p. 410 of my 
contribution. 

If [ may be permitted to take up a little more of the 
Valuable space so kindly put at my disposal, [ will try and 
shortly define some of these differences. 

In the two-phase motor there are two axes A and & and 
two transformer fields differing in phase by 90°, and because 
co-axial with A and & also displaced in space by 90°—at 
least, in the case of a two-pole machine. T[ will call these 
two fluxes M, and M,; the corresponding leakage fluxes in the 
secondary, which are responsible for the E.M.F.’s of self- 
induction, | will call m, and my. We then have the fol- 
lowing :—In the axis A, 

M produges by transformer action & T; lagging 90° behind m,. 

M3 ” ” E Sg ” My. 
My rotation R2 in phase with mp, 


M4 ” E ” My. 

These four &.M.F.’s all act on the same circuit (that in the 
axis A), and it is their resultant which must therefore be 
considered. The same applies to the four following &.M.r.’s :-— 
In the axis 8, 

Mg produces by transformer action & Ty lagging 00° behind my, 


Ma ” ” ” E Sq Mg. 
M1 ” rotation E R; opposite in phase to m). 
Mg ” ” E Bg ” ” M3. 


add that mM, and mM, are co-phasal with the respective 
secondary currents to which they are due, and will, as a 
rule,- lag by more than 90° behind the respective main 
fluxes M, and M,. : 
_ In figs. 3 and 4 [ have collected all the £,4.F.’s which act 
in the rotor along the axes A and RB respectively, and for the 
take of clearness bave exaggerated their proportions. It 


is seen that the rotor current (1,) flowing in the axis a is 
very nearly of opposite phase to the transformer field M, 
in the axis 8; in respect of these two all conditions for the 
production of a torque are fulfilled. The same holds good 
for the rotor current (1,) produced by the transformer field 
My and the transformer field M,. The working E.M.r. in the 
axis A is 1T,,and the back is R,; these are 
opposite in phase. Their difference will yield & x,, and will 
be mainly responsible for the working current (1,) in this 
axis. At synchronism Es, really almost vanishes in these 
motors, being nearly equalled and opposed by Ek, : but 
under working conditions—that is, below synchrovism— 
Es, cannot be equalled by E k,, because the former is inde- 
pendent of the speed, and only depends on the magnitude 
of M,, Whereas ER, depends on M,, and is proportional to 
the speed. The general conditions will therefore be more 
correctly represented if the u.M.F. of self-induction is not 
shown as being entirely compensated ; that being so (1,) will 
lag behind 

It is further to be noted that at no-load such « two-phase 
motor will, for otherwise equal conditions, always run faster 
than a corresponding single-phase motor. The former only 
requires such a difference of magnitude between 1, and 
KR, (and, of course, between ET, and HR,) as will suffice to 
produce a current (1) capable of yielding one-half of the 
torque required to overcome the friction and ventilation 
losses only (due regard being had to the phase relation 
between (1;) and M,.) The latter, however, must always 
require a greater difference between ET and EB, since, in 
the case of the single-phase motor, the whole no-load torque 
has to be set up by one secondary current only, and since 
the losses connected with the generation of the motor field 
have to be met by the no-load torque in addition to the 
losses due to friction and ventilation ; further, the phase rela- 
tions between (1) and &T, as well as between (1) and the motor 
tield are not so favourable in the case of the single-phase 
motor. In the two-phase motor both the transformer and 
the motor fields are provided by the supply and independently 
of the rotation of the motor. — 

I am thus brought to deal with Mr. Creedy’s remarks on 
the predetermination of the no-load current. I recognise 
his quotation, but he will find in the same letter to which 
he refers, and only 12 lines further down, a reference to the 
phase of the secondary current which is mentioned when 
dealing with the value that current should assume in order 
to produce the no-load torque. I freely admit that T was 
not. particularly explicit on the point, but then. it seemed 
to me useless to draw attention to the well-known manner 
in which the secondary current of a transformer was to be 
taken into account in the primary circuit. 

It is, indeed, surprising to hear from Mr. Creedy that the 
greater the no-load losses the smaller the no-load current. 
Supposing [ accept this explanation for the moment, what 
reasons will he, I wonder, offer in order to explain the fact 
that some single-phase motors take a no-load current which 
is more than twice the magnetising current ? and how does 
Mr. Creedy’s “ limiting case” stand with respect to this last 
contingency ? Before he undertakes the proof he speaks of, 
T would submit the following remarks for Mr. Creedy’s con- 
sideration. 

If a motor is devoid of losses and leakages, then there is 
no need for a torque at no-load, and consequently no need 
for a rotor current in the armature axis; it follows that & & 
must then equal & Tt and be of opposite phase to it. It is 
also indifferent whether we have a motor field or not, vut 
since we can get it without expending any energy, why let 
us have it. We must have the transformer field, since the 
motor is connected to the supply, and as all losses connected 
with the production of this transformer field are also 
avoided, the only current flowing into the motor will be that 
magnetising current which is responsible for the transformer 
field, and | am really interested to learn why this current 
should be doubled. It seems to me yuite obvious that any 
methad which fixes a detinite ratio between the no-load and 
the magnetising current must be wrong ” priori, for the 
no-load losses, mechanical as well as electrical, must vary 
with the. design and independently of the magnetising 

As to what constitutes a difficulty and what does not, 

- that is a purely persona] matter. | also believe it to be 
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generally recognised that the person who has become very 
familiar with a particular subject of a particular theory 
(whether the latter be right or wrong) very often fails, when 
writing on his pet subject, to bring out the very points 
which are likely to offer stumbling blocks to others. The 
remedy lies in a good discussion, and it is a pleasure to me 
to acknowledge my indebtedness to Mr. Creedy for the 
trouble he is taking in discussing my theory ; I feel quite 
sure that he is thereby not only rendering a great service 
to myself, but also to others who are interested in this 
subject. 

T can accept Mr. Creedy’s statement to the effect that my 
theory is merely a popular one, as a compliment. That 
theory so far has proved successful ; now if it is popular it 
must be simple, and if it is successful at the same time, it 
must be eminently satisfactory, for one always hears that 
the simplest solutions are the best. I am, however, less 
pleased when I find Mr. Creedy suggesting that my theory 
only evades difficulties—or does he mean to imply that I 
evade them? J am sorry that Mr. Creedy should have felt 
impelled to make such a remark, for it forces me to point 
out to him in pure self-defence that up to this date I have 
refuted all his criticisms, often in a painstaking manner, and 
always with the help of arguments which, so far, he has 
failed to controvert. If I have overlooked any point he has 
raised, or have not dealt fully with it, I shall be glad to 
make my omission good at the earliest opportunity which 
| may be afforded. It will, 1 think, be quite time for Mr. 
Creedy to talk of “evading” when IT fail to meet and 
explain away with the help of my theory any difficulties 
which he may raise. At the same time, I can assure him 
that when he proves me to be wrong 1 shall try and be thie 
first to acknowledge it ; such an acknowledgment can be in 
no way disagreeable when it has to be made in favour of a 
keen intellect like Mr. Creedy’s, and the longer my theory 
can stand his attacks the more contidence will I repose in it. 

Val. A. Fynn. 

London, March 31st, 1906. 


THE NEWCASTLE ELECTRICAL 
EXHIBITION. 


In our last issue we gave some general particulars regarding 
the objects of the North-Eastern Counties Electrical 
Exhibition which was opened on March 28rd at Newcastle- 
on-Tyne. We have since had an opportunity of making a 
somewhat close inspection of the various exhibits and of 
getting into touch with most of the exhibitors, and we are 
able to say that the promotion of the enterprise is being 
amply justified by the results. The supply companies, 
manufacturers and manufacturers’ agents, and electrical 
contractors who have undertaken the exhibition of electric 
light and power manufactures and the display of their effects, 
bid fair to be amply repaid for the expenditure of time and 
money involved. Before the end of the first week of the 
show, when the neighbourhood hardly seemed to be fully 


alive to the fact that there was such an exhibition in. 


existence, from one and another exhibitor—particularly 
those showing  electrically-driven plant—we_ ascertained 
that they were receiving inquiries of the right sort and were 
booking useful orders. The district was quite ripe for such 
an exhibition, for there had not been one in Newcastle for 
nine years, though, of course, the inhabitants had not been 
kept in ignorance of the advances that were being made in 
electric lighting and driving and heating and cooking during 
the important period that has elapsed since then—the local 
electricity supply companies have seen to that. 

In the Tyneside area power-users and private lighting 
consumers have been cultivated with such an assiduity 
and up-to-dateness as have been employed in few, if 
any, other parts of the kingdom. By dint of hard 
work on the part of the engineering staffs in reducing costs, 
and giving efficient supply ; on the part of the commercial 
departments in timely ploughing and discreet seed-sowing 
—the latter duty falling mainly to a live publicity depart- 
ment, which includes among its manifold operations the pro- 


duction of a very creditable production, the 7'yneside Pioneer ; 
and by reason of the possession by the directors of a proper 
appreciation of the need for a policy. of liberal expansion— 


the Newcastle-upon-Tyne Electric Supply Co. and its related 


companies have succeeded in placing the Tyneside district 
in a most envious position. But with all the success that 
has been achieved, whether by these companies from their 
Carville station, or by the Newcastle and District Co., which 
cares for another portion of the city, from its stations at the 
Close and Forth Banks, there is enormous ground yet to be 
worked which will long occupy the well-directed energies of 
the staff of highly-skilled and experienced technical and 
commercial men that are working in the interests of electricity 
progress taere, and we doubt not will bring for many years 
to come an increasingly good return on the capital invested. 

Such an Exhibition as that now running will draw a 
response, if we may put it so, from some of that unworked 
ground, for there is always a large section of the public that 
is more easily persuaded and convinced by what it has 
brought home to it in this way. 

The idea of the Exhibition seems to have had its birth 
with the electrical contractors of the locality, but the elec- 
tricity supply companies mentioned have taken a large share 
of the available space, which they have occupied to the best 
advantage by a variety of object lessons which will catch on 
with the lighting consumer and strongly appeal to the 
power user. Some of the large electrical manufacturers 
of the district also have exhibits of the latter kind ; indeed, 
perhaps, the strongest feature of all is the large collection of 
electrically-driven machinery and apparatus shown in 
operation. 

The Exhibition does not appear to have suffered to any 


-extent, if at all, from the now famous resolution of the 


National Electrical Manufacturers’ Association, which 
pledged itself not to support such exhibitions for the present. 
We noted that various members of that Association have 
their manufactures represented at the stands of their district 
agents. The Olympia Electrical Exhibition of last autumn 
naturally could have very little effect upon a district so 
far away from London, though it undoubtedly rendered 
unnecessary the holding of a number of shows nearer the 
metropolis. 

A direction in which Olympia and Newcastle have 
something in common is in the arrangement of cooking 
demonstrations. These are taking place under the 
sedate and paternal chairmanship of Mr. J. A. Seager, 
of the Newcastle Supply Co.’s Publicity Department. The 
lady demonstrator at Newcastle who was engaged from the 
Northern Counties School of Cookery, appeared very readily to 
have grasped the arguments concerning the advantages of elec- 
tric cooking over the form to which she had been accustomed 
until the Exhibition clectrical experts initiated her into her 
public duties. We will not attempt a description of the 
tasty dishes which she was able to produce wi.h such 
facility and enthusiasm, but her fascinatingly and forcefully 
convincing manner of presenting the truths she had been so 
recently taught to teach will redound to the benefit of the 
electricity supply authorities and of the manufacturers of 
electric cooking and heating appliances. The demonstra- 
tions are given three times a week, and as we left Newcastle 
on Saturday last a string of sandwichmen was telling the 
public so. 

There is one other point that should be mentioned before 
we proceed to briefly particularise the various exhibits. 
The Newcastle-upon-Tyne Supply Co. has seized upon 
the opportunity of pressing the electric street light- 
ing question to the fore. The Exhibition Build- 
ing is approached by St. Mary’s Place, a_ street 
extending perhaps half a mile from one of the main 
tramway routes. This street was formerly exclusively lighted 
by incandescent gas lamps, but in order that the public 
may be able to find their way to the Exhibition, the 
Supply Co. has added Excello electric arc lamps supplied 
by the Union Electric Co. for the entire length of the street. 
The lamps are placed about 30 ft. above ground level, and 
the comparative effect is all that the electrical engineer’s 
heart could wish. We are tempted to wonder whether it 
was to gas lamps in this thoroughfare that the versification 
published in our issue of December 22nd, 1905, and entitled 
“Ten Little Gas Lamps,” applied. 
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Neweastle-upon-Tyne Electric Supply Co., Ltd., and 
County of Durham Electrical Power Distribution Co., Ltd.— 
An interesting set of photographs is displayed showing the Carville 
power station and the various sub-stations, also a number of views 
of large factories and works on the Tyne, which take power from 
them. By means of models and actual apparatus, the various 
operations and materials connected with the generation and dis 
tribution of electricity are set out for the instruction_of the visitor, 
. model of a Stirling boiler, two Parsons turbo-generator models, 
oue opened and one closed, specimens of high-tension switches, 
show cases of B.T. & H. and Callender cables, and other things 
combining to impart the lesson. A fine show case exhibits 
all varieties of Sunbeam’ lamps, and there is also a historical 
collection of electric lamps lent by Mr. C. Faraday Proctor, 
of the Edison & Swan United Electric Light Co. Part of the 
stand is fitted up as a Café Fumant, electrically lighted and 
heated, with electric cigar lighters, and electrically-heated coffee 
available; part takes the form of a modern office with electric 
radiator, electric fan, and electric lamps in service ; another section 
is fitted up with kitchen details such as a washing and mangling 
machine, boot and knife cleaners, electric ironer, sewing machine, &c. ; 
yet another takes the form of a tobacconist’s shop window lighted 
hy “Linolite” and ordinary incandescent lamps. A further 
section serves the purpose of an electrically-driven factory, whose 
lectrically-operated hoistsand lifts, drill testing, welding and solder- 
ing devices, and a motor-driven power hammer excite a good deal of 
interest from the large crowds that frequent the show nightly or on 
early-closing days. An organ on this stand is worked by means of 
. new blowing apparatus which is fitted up on the stand of Messrs. 
Robson & Coleman a little distance away, and to which we shall refer 
later. This apparatus is electrically controlled from the organ, and 
recitals are given at frequent intervals. Other features of this 
excellent and comprehensive exhibit are an electric orchestrion, 
. biogene showing the manufacture of electric lamps, and a series 
new American electric signs, by the aid of which it is hoped the 
Newcastle and other local shopkeepers may be induced to launch 
out into greater advertising. There are samples shown here of 
pure silica ware made by the Thermal Syndicate, of Neptune Bank, 
‘Vallsend. 

Newcastle and District Electric Lighting Co., Ltd.—Ubis 
company also has an exhibit designed to serve a similar purpose tu 
that already mentioned. It is situated at the opposite corner of 
the hall. Two model windows very attractively laid out serve to 
illustrate the latest developments in shop lighting, while model 
lining and drawing rooms are fitted out electrically to show the 
daptability and utility of electric lighting and heating. The 
central portion of the stand contains many models and machines 
illustrating various trade processes electrically-driven. A model of 
the two 1,000-Kw. Parsons turbo-alternators at tlfe Close station; a 
display of Reyrolle & Co.’s swifching devices, wall plugs, &c. ; 
vamples of rubber-covered cables as laid 16 years ago (and still in 
ood working condition) by the India-Rubber, Gutta-Percha and 
Telegraph Works Co., of Silvertown; Silvertown testing instru- 
ments, motors and cables ; an electric forge ; a working exhibit of 
electric sausage making; ‘“‘ Reflex” motor oil by Messrs. R. Henzell 
and Co, of Newcastle; and Middleton’s patent cable connectors as 
supplied by Messrs. Flitton & Coombs, of Camberwell, S.E., are 
ulso exhibited here. Perhaps one of the most attractive features 
trom the popular point of view is the table decoration and lighting 
vf the dining-room already referred to. During the four weeks’ 
run of the Exhibition the fruit and flowers of the four seasons are 
displayed—each season being represented for one week. 


General Post Office.—There is a loan exhibit of historical 
telegraphic and telephonic apparatus, in the preparation of which 
Mr. Tremain. the superintending engineer of the Newcastle District 
of the Post Office system, has lent his co-operation. A photograph 
appears of the Newcastle Post Oftice Telephone Exchange which is 
about to be dismantled, and also one of the new telephone 
exchange with lamp signalling, which is to be opened in about a 
fortnight, as soon as the outside work has been re-arranged. A 
large map is in evidence of the route of the London-Glasgow under- 
ground cable now completed, and it also shows the line which is 
at present in progress down to Porthcurnow and Dover respectively. 
In connection with this map there is a show case containing a 
variety of specimen cables as used at different points indicated on 
the map. Many examples of both early and recent telegraph 
ueedle instruments, relay and telephone apparatus, also intercom- 
munication switches of modern type with lamp signalling, are 
exhibited. 

Austin & Co., Dunn Street, Neweastle-on-Tyne.—A 6-cwt. 
electric passenger lift with improved electric brake, ball thrust 
bearings, patent controller and automatic stop gear; and a 5-ewt. 
electric friction hoist with machine-cut wheels and raw hide pinions 
suitable for hoisting bags, boxes, &c., are shown. The motors are 
of the Rhodes Electrical Manufacturing Co.’s make, and Berry and 
Skinner's new switches are used. On this stand there also appear 
the Berry & Risch patent automatic isolating switches for trolley 
wires, 

(To be continued.) 


Steel Tanks.—MeEssrs. Tuomas Picuort & Co., Lav., 
vt Birmingham, have just secured an order for 26 of their patent 
pressed-steel tanks, 16 ft. long x 12 ft. wide x 8 ft. deep, for 
Argentina, making a total of 65 of these tanks ordered by the same 
company. They have also received an order for a riveted steel 
self-supporting chimney 5 ft. 3 in. diameter at top x 9 ft. diameter 
at base x 100 ft. high, for a South Wales colliery. 


PARLIAMENTARY. 


Wallasey Tramways. 


‘THE Wallasey Tramways and Improvements Bill came betore Earl 
Cawdor’s Committee of the House of Lords on Tuesday last week 
Mr. Honoratus Luoyp, in opening the case for the promoters, 


_ said that the proposed tramways would run through the district of 


Poulter, ‘There had been a great increase of population in that 
district, und representations had been made to the Wallasey 
Council that an extension of the tramway system in that place 
was very much needed. The only opposition to the Bill was that 
of the Wirral Railway Co. on the ground of competition, the company 
alleging that the proposed extension would violate an agreement. 
entered into with them when the line to Seacombe was made. The 
Bill further sought to empower the Council to run motor-omnibuses 
in connection with the tramways, and as a temporary substitute for 
the proposed line. The tramway part of the undertaking would 
involve an outlay of £26,576, while the motor-’buses would require 
£7,500, and street improvements a further £5,000. 

Major GREEN, manager of the tramways, was called, and said 
that during the past two years the tramway system had provided 
£2,500 a year in relief of the rates. 

Answering Mr. Ram, K.C. (for the Railway Co.) Witness said 
that such competition as might arise would not be unfair. 

Dr. OLDERSHAW (chairman of the District Council) said that New 
Brighton was interested in the scheme, because with the motor-’bus 
service it would give a circular route to Seacombe. 

The case for the opposition having been heard, the Committee 
deliberated in private, considering at the same time the Bill of the 
Wirral Railway Co. which was heard last week. On the re-admis- 
sion of parties, the Chairman said that the Committee found the 
preamble of the Wallasey Bill not proved, but they would pass the 
preamble of the Wirral Bill. : 


L.C.C. General Powers Bill. 


Supply oF ELEctTRICAL Firrings BY METROPOLITAN BoROoUGH 
COUNCILS. 


Tue General Powers Bill of the Loudon County Council was 
under the consideration of the Police and Sanitary Committee of 
the House of Commons on Monday and Tuesday, Mr. J. W. Wilson 
presiding. 

Mr. Honoratus Luoyp, K.C., stated that the Council had been 
asked to come tu Parliament by a large number of Borough 
Councils to obtain power to enable the Councils to supply elec- 
trical fittings. Although some of the companies had presented 
petitions against this, they had withdrawn after securing a /ocus 
standi. The clause in the Bill was as follows :— 

“ Tt shall be lawful for the Council of any Metropolitan Borough 
being authorised to supply and supplying electrical energy to 
expend money upon the wiring and fitting and supplying with 
wires, fittings, motors and apparatus the premises of their con- 
sumers or prospective consumers, and to enter into and carry into 
effect agreements and arrangements with respect thereto and to 
make such charges therefor as they may think fit. 

“Provided that nothing in this section shall be deemed to 
authorise the Council of any Metropolitan Borough to manufacture 
any such fittings or apparatus. 

“Provided also that every such Council shall so adjust the charges 
to be made by them as aforesaid as to meet any expenditure by 
them under the powers of this section (including interest upon any 
moneys borrowed under and for the purposes of this part of this 
Act and payments to sinking fund in respect of such moneys). 

“ Every sum charged by any such Council to 2 consumer in respect. 
of the wiring and fitting of the premises of such consumer and the 
supplying of wires, fittings, motors, and apparatus shall be clearly 
stated in every demand note by such Council for payment for 
electrical energy supplied to such consumer distinct from the charge 
for such energy. 

“The total sums received and expended by any such Council under 
this part of this Act in each year (including the amount required 
for interest on and payments of sinking fund in respect of moneys 
borrowed) shall be separately shown in the published accounts of 
the electric lighting undertaking of such Council for such year. 

“ Any such Council of the Metropolitan Borough may borrow in 
the same manner and subject to the same conditions as if such 
expenditure were for the purposes of ‘The Electric Lighting 
Acts, 1882 and 1888,’ as amended by the ‘London Government 
Act, 1899,’ such sums of money as may be required by such Council 
tor the purposes of this part of this Act.” 

The Committee passed the clause, and the Bill was ordered to 
proceed, 


Bacup Corporation Bill. —'The Bill which came before Mr. 
Wilson’s Select Committee of the House of Commons on Wed- 
nesday last week, contained clauses to enable the Corporation tu 
lay electric mains in streets not dedicated to the public use; to 
attach brackets to buildings for lighting purposes, and to supply 
electric fittings, motors, ke. Thefe was no opposition to the elec- 
trical portion of the Bill, and the measure was allowed to proceed. 

West Yorkshire Tramways Bill—At a weeting of the Standing 
Orders Committee on Wednesday, it was resolved that the promoters 
of the above Bill be allowed to proceed with the measure provided 
that power to construct Tramway No. 10 be struck out. 
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LCC. Tramways and Improvements Bill.—This Bill passed second 
reading in the House of Commons on 29th ult. without a division. 
The Middlesex County Council Tramways Bill also passed its second 
reading. 

Second Reading.—In the House of Lords on March 29th the 
Folkestone and District Electricity Supply Bill was read a second 
time. 

Third Reading.—In the House of Lords on Tuesday, the Wirral 
Railway (Extension of Time) Bill was read a third time and 
passed. 

» Additional Electrical Power Supply (London).—In the House of 
Commons on Tuesday, on the motion for the second reading of this 
Bill, Mr. Pickersgill moved its rejection. Mr. Summerbell seconded. 
In the discussion that followed, one member denied that the Bill 
created any monopoly. Mr. Bell favoured the Bill because it 
would afford railway companies greater facilities for electrification. 
Mr. Lloyd-George said the House had decided that the whole 
question of the supply of electricity in bulk in the London area 
should be considered by a hybrid committee, before which all com- 
petitive schemes should have a Jocus standi. On that ground it 
would be a breach of faith for the Government to consent to the 
second reading of this Bill. The Bill was rejected by 248 votes 
to 51 

LCC. Power Bill.—In the Commons on Monday, Mr. Lloyd- 
George moved, and it was agreed, that the order for committal of 
the London County Council (Electric Supply) Bill be read and dis- 
charged and the Bill committed to a committee of nine members, 
tive to be nominated by the House and four by the Committee of 
Selection. 

New Committee.—A Select Committee of the House of Lords, con- 
sisting of the Earl of Lauderdale (chairman), Earl Cathcart, 

Viscount Ridley, Lord Rossmore, and Lord Estcourt, has been 
appointed to cousider the following Bills: --Bury Corporation, 
West Yorkshire Tramways, Cumberland Electricity and Power Gas, 
County of Durham Electric Power Supply, Newcastle-on-Tyne 
Electric Supply, and the West Cumberland Electric Tramway ~. 
The Committee will meet on May Ist. 

Hammersmith, City und North-East London Railway bill.—The 
Standing Orders Committee of the House of Commons has decided 
that the Standing Orders shall be dispensed with, so as to allow 
John Knill & Co, and the Pear] Insurance Co. to appear against 
the Bill when in Committee. 


LEGAL. 


MaRGERISON & Co. v. BRADFORD CORPORATION. 


At the Leeds Assizes on the 31st ult., an action brought by a firm 
of wool merchants against the Bradford Corporation was heard. 
Au explosion on the Corporation’s network occurred near the 
premises of the plaintiffs on December 8th last, and they now 
claimed damages in respect of the suspension of their business for 
34 days. The defendants admitted the default in supplying energy 
to the plaintiffs, but alleged no damage, and that the loss, if any, 
was caused by the explosion. It was contended that the Cor- 
poration was not liable, because the statute provided a remedy— 
penalty of 40s. for each day of default in supply, and that 
deprived the plaintiffs of any remedy in common law. 

Mr. Justice Brauam said the explosion which resulted in the 
stoppage of the supply of electricity did not caase any structural! 
damage to the plaintiffs’ premises. It was not a nuisance action- 
able by the plaintiffs, as it did not, in his opinion, cause the 
plaintiffs any special damage. The statute furnished not a remedy 
but a punishment. The explosion might have interfered with the 
supply of electricity to thousands of people, and if he were to find 
that the plaintiffs were entitled to recover it would be a serious 
liability for the defendants. The damage was not caused by the 
works, but by the suspension of the works. In his opinion the case 
tailed, and he gave judgment for the defendants, with costs 


SMiTH & Co, Lrp., THE anv Bay 


Traction Co., 

‘THIS case was mentioned on Saturday in the King’s Bench 
Division before Mr. Justice Lawrance. 7 

Mr. Lanapon, K.C., reminded his Lordship that the case stuod 
vver for a week in order to see if the parties could come to terms. 
They had now nearly arrived at a settlement, but there was one 
point remaining for discussion. A settlement would, no doubt, be 
come to, if his Lordship would allow the matter to stand over for 
another week. 

His Lorpsuip assented. 


Davipson «. Sun Fan Co. 


Ws are informed that in the High Court of Justice, Chancery 
Division, London, on 2nd inst., Mr. Justice Farwell gave judgment 
in favour of Mr. 8. C. Davidson, who recently instituted an action 
against the Sun Fan Co. and Wm. Tattersall, of Bradford, for in- 
fringement of one of his patents for fans, which are sold under the 


trade mark name “Sirocco.” After a lengthened hearing of the 
case, Mr. Justice Farwell decided that the fans made by the Sun 
Fan Co. and Wm. Tattersall, on which the suit was instituted, 
are an infringement of Mr. S. C. Davidson’s patent, and gave judg- 
ment accordingly, with costs and damages. . 


J. & Co., Lrp., v. GzNERAL Execrric Co. (1900), Lrp. 


In the Chancery Division on Friday, before Mr. Justice Swinfen 
Eady, Mr. Austen Cartnell moved in this case for an injunction to 
restrain the defendants from selling electric lamps with the name 
of Stone or Stone’s patent upon them, they not having been made 
under the authority of the plaintiffs. 

Mr. Macuan, for the defendants, said he had not seen the 
evidence and knew nothing about it. He, therefore, asked that 
the motion might stand over. 

Mr. CarTneti. said he thought it was a case in which 
an undertaking should be given not to continue the sale of these 
lamps until the matter was heard. 

Mr. Maauan said his clients were not in Court, and he was 
unable to give an undertaking, though he would, on his own 
responsibility, offer to keep an account. 

His Lorpsuip thought the defendants must be restrained for a 
week, on the usual undertaking as to damages. 

The motion was directed to stand over for a week. 


BUSINESS NOTES. 


Reason “New Solution Meters, — Contracts for 
“ New Solution” electrolytic meters have recently been placed with 
the Reason ManuractuRtInG Co., Lrp., by the following :— Falkirk 
Corporation ; General Post Office ; Leith Corporation ; Ilford 
Urban District Council; Stoke-on-Trent Corporation. 


Prices Reduced.—Messks. James CumMines & Co., 
of 27, Chancery Lane, E.C., announce a reduction of 20 per cent. 
in the price of their flexible conduit for interior wiring. A new 
price list has been issued. 

Messrs. J. S. Henry, Lrp., announce increased trade discounts 
on their wooden, electric light fittings. A large range of new 
designs has recently been introduced. 


Catalogues and Lists;—Messrx. & Co., 
York Street, S.W.—Revised price list of artistic electric switches, 
giving illustrations of covers for standard patterns. Electrical 
contractors are asked to include this list in the full catalogue issued 
by the company 18 months ago. 

NortTH-WESTERN ELECTRICAL APPLIANCE Co., Cathcart, Glasgow. 
-—Catalogue showing their various appliances for are lamp lowering 
gear, including their two and three-contact appliances, patent chain 
for swan-neck brackets, appliances for electroliers, automatic safety 
winch and enclosed winch with handle-controlled brake. Detailed 
diagrams appear. We understand that a number of sets of gear 
have been ordered by the Bristol city electrical engineer. 

A 32-pp. brochure entitled “A New Industry in Surrey,” received 
from Messrs. Hatt & Co., Croypon, Ltp., describes their new 
cement factory. The whole of the works are lighted electrically, 
and the kilns, mixers, &c., are motor-driven. The power plant put 
in for these purposes was supplied in part by the British Westing- 
house Co., Messrs. Belliss & Morcom, Ltd, and Messrs. Musgrave. 

Messrs. Krawos, Lrp., Bath.—Copy of a new sheet of illustrations 
showing electric drilling machines of the “ Midget,” ‘“ Runthro,” 
© Slick,” “Dandy,” and other types. The firm has some 250 of 
these on hand at present. All parts are interchangeable, and can 
be replaced from stock 

Mr. O. N. Beck, 11, Queen Victoria Street, H.C.—1llustrated list 
relating to the Universal pipe flanging expander. 

PortTaBLE AccumuLaToRS, Lrp., Shaftesbury Avenue, E.C.~ 
Latest list giving particulars, prices and illustrations of their 
Pfluger ignition batteries. Several novelties are shown, including 
a battery which has been specially designed for motor-cycles, and 
which introduces the firm’s patent wood separators which are 
claimed to absolutely avoid all possibilities of short-circuiting. 

GENERAL Exectric Co., Lrp., London, E.C.—A new leaflet is 
being issued giving particulars of the company’s new pattern E.C.C 
dry cell. Output curves and illustrations of the cells of square and 
round types are included. : 

Tue RicHarpson EvEcrrican Co., Lirp., 16, Dorset Street, Baker 
Street, W.—Catalogue containing 64 pages of designs of new elec- 
trical fittings in polished or antique brass or steel bronze, that are 
being supplied by the company, including various specimens of 
artistic bracket arms, ceiling fittings, pendants, electroliers, counter- 
weight and lantern fittings, &c. Prices are given in all cases. 

We are asked to state that Mrssrs. LAurEnck, Scort & Co., Lrp., 
ure now in a position to send to users of continuous-current electric 
machinery their new edition of ‘‘Notes on Electric Motors.” 
The first edition of this pamphlet in 1903 met with 
approval from a large number of engineers interested in the 
practical application of electrical driving, and the new edition, 
we are informed, is up to date in all particulars, with 4 
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description of variable speed motors. The same company has also 
brought out a pamphlet on the electric driving of rotary printing 
presses by “Scott’s” patent method. This method of driving has 
been applied to three of the great London dailies—the Standard, 
the Daily News, and the Star—and also to several provincial papers 
(he pamphlets will be sent gratis to users of machinery 

Small vest pocket pamphlet giving “ Hints to Users of Elects 
Lamps,” and pointing out some results of tests made on the 

Cryseleo” lamps ss manufactured at the Kempston Works, 
dford. 

Hoopwr’s ‘TELEGRAPH AND Works, Lrp., Lombard 
street, E.C.—Lists relating to electric light cables and wires, 
insulated with Hooper's vulcanised india-rubber, giving particulars 
uid prices. Jointing materials are also detailed. 

The Sun Exectrican Co., Lrv., Charing Cross Road, W.C. 

illustrated circular giving particulars and prices of their new 
designs in iron-cased dust and weatherproof bells for mines, 
llieries, factories, &c.; also new designs in buzzers. 

Messrs. Mavor & Covutson, Ltp., Glasgow.—The April ‘ Pick- 
‘)uick ” coal-cutter date card illustrates the advantage of slewing the 
‘utter bar. 

Mrssrs. Exurotr Bros., Lewisham.—New price circular of 
\cung's patent speed indicator. 


Trade Announcements,—Messrs. T. AND 
ins, of St. Georgen, Black Forest, manufacturers of clockwork for 
‘ectrical and other purposes, wish it to be known that they have no 
nection with any other firm of similar name, and that their sole 
cunt and representative for Great Britain is Mr. L. F. Brunner, 
‘, Romford Road, Forest Gate, Loudon, E. 
* THE Cape ASBESTOS Co., Ltp., has removed to larger oftices at 
vildhall Annexe, 23, King Street, Cheapside, E.C. 


Annual Dinner.—On Saturday evening last the em- 
»yés of Messrs, WALTERS & Co., instrument makers of Kensal 
on, held their third annual dinner and concert at the Horseshoe 
‘i tel, Tottenham Court Road. Messrs. Jack Hill and Dan Trigg 
k the chair during the evening. 


Brush Contracts.—The following contracts have been 
oked by the BrusH ELectricaL ENGINEERING Co. :— 
tor the Jarrow and District Tramways, overhead equipment for line between 
rrow and South Shields. 
For the Gosport and Fareham Tramways, three additional cars and trucks 
ith Brush motor equipments. 
For the Birmingham and Midland Tramways, 100-kw. steam dynamo. 


The Wolfram Lamp.— With reference to the note on 
» 516 of our last issue, Mr. T. Salzmann, the commercial repre- 
sentative of the syndicate of proprietors of this lamp, who is at 
present staying at the Savoy Hotel; London, asks us to state that 
‘he lamp mentioned by us (the patents for which have been sold at 
\ugsberg for 850,000 marks to a company in connection with G. 
\.udecke & Co.), is not the invention of Herr Koszel, but of Messrs 
trang Hanaman, electrical engineer, and Dr. Alex. Tust, late 
issistant at the High School of Technical Sciences, both of 
\ilenna 


Book Notices.—We recently received the tirst numbers 
‘ft a new series of 7ransactions—those of the South Yorkshire 
\ssociation of Mining Students—which presents a very handsome 
appearance. The President of the Association is Mr. G. Farmer, 
M.Inst. Mining E., who also edits the 7ransactions, and appears to 
be more or less the father of the society. The only electrical 
matter dealt with in No, 1 is “The Science and Art of Electricity 
as Applied to Mining,” the first of a series of papers by the editor, 
who, however, is probably more at home in the latter part of the 
title than in the former. Regardless of modern developments, 
which are hardly new enough now to be called even “recent,” Mr 
Farmer says that electricity is neither matter nor energy ; that an 
itom is the smallest conceivable particle of matter, and is not 
divisible, nor can it ever be destroyed ; that electricity is a result 
ot molecular movement; that it is best known to us by its trans- 
mission through carbon and metallic conductors, and so on. The 
following passage is novel :—‘‘ Vibration waves have two dimen- 
ions, depth and pitch. We shall combine these later with the 
voltage or pressure of an electric current, when we shall learn that 
the pitch is really the origin of the voltage or pressure, and the 
depth will be found to generate the amperage or so-called volume 
of the electric current.” But what shall be said of this:—‘It is 
said that a 1lb. weight having the same velocity as electricity 
sould be a store of energy sufficient for the transmission of 
~7,232,800,000,000 u.p.!” Surely the editor knows that horse- 
pewer 1s not energy, and that energy does not transmit horse-power. 
We can excuse his archaic ideas of electricity, but he ought to be 
correct in his mechanics. 

The Seven Follies of Science. By John Phin. London: Con- 
stable & Co. 1906. Price 5s. net. This is “a popular account of 
‘he most famous scientific impossibilities.” Wherein a “scientific 
impossibility ” differs from any other kind of impossibility we do 
not know ; the author says it is difficult to realise that there may he 
such a thing, and we must leave it at that. The seven follies of 
selence (and here again we wonder why science: should be charged 
—_ follies) embrace such things as Squaring the Circle, Perpetual 
Motion, and the Elixir of Life, with appropriate capitals. Four 

Additional Follies” include the Alkahest or Universal Solvent, 
and the Powder of Sympathy. The Fourth Dimension does not 
erg notice, and even such an abtruse problem as “Can a Man 
; a Pogue by the Straps of his Boots?” is handled in a masterly 

ashion, the saltatory performance of the “ jumping bean ” being 
quoted as an analogous feat. 

on - contents of the book are certainly interesting, in a way, 
ugh one cannot help feeling that the reading is waste of time. 


Unfortunately the author, in explaining why things will or will not 
work, sometimes errs as grievously as his subjects. That the book 
is to some extent a collection of odd notes is suggested by the 
occurrence in it of a section on minute writing, a pursuit’ which, 
however foolish, can hardly by any stretch be called scientific, as 
well as of some well-known optical and other illusions, and 
certain “curious arithmetical problems” which consist almost 
entirely of changes rung upon the binary geometrical progression, 
We do not know that anyone is likely to derive much benefit from 
the book. 

Construction of Armatures for Continuous Current. By Branswick 
and Aliamet. This is a small work of 148 pages, written in French, 
and forms one volume of the Encyeclopedie Scientifique des Aide- 
Mémoires. In a former volume the elementary theory of armature 
windings was dealt with, while the present is a practical work 
treating of the different methods of insulating and winding. In 
the first section of the book, the usual particulars are given of the 
properties of insulating materials and copper conductors; in the 
second section the various methods of winding ure described, 
drawings being given of formers and taping machines, and tbe 
work concludes with a chapter on armature testing. 

“ Proceedings of the Engineers’ Society of Western Pennsylvania.” 
Vol. XXI, October, 1905. Pittsburg, Pa. The Society. 50c. 

“Tl Nuovo Cimento,” November, 1905. Organ of the Italian 
Physical Society. Florence, Via Gino Capponi, 3. 

“Plant Response as a Means of Physiological Investigation.” 
By J. Chunder Bose. London: Longmans, Green & Co. 21s. 

“ Relazione al R. Ministero dell’ Istruzione Pubblica sull’ In- 
segnamento Industriale e la Scuola Tecnica con Indirizzo Indus- 
triale.” By Ing. Stefano de’ Stefani, of Verona. 

“ Clarkson Bulletin.” Vol. IIL, No.1, January, 1906. ‘ho: S 
Clarkson Memorial School of Technology. Potsdam, N.Y.: The 
School. 

The Business Man’s Maguzine (English Edition) for March con 
tains two articles on business matters relating to telephone under- 
takings, and many other subjects of general commercial interest. 

Compounding for Rates is the title of a leaflet issued by the 
Industrial Freedom League, pointing out the disadvantages of the 
system which leads to municipal extravagance. 


Advance in Prices.—The ELecrrivaL TRADES SUPPLY, 
Lrp., of Birmingham, have issued a list of altered discounts con- 
sequent upon advances in prices. 


For Sale.—Messrs. FuLLER, Horsry, Sons & CAssELI. 
will, on April 19th, offer for sale by auction a collection of modern 
machine tools, and electrical power and lighting plant, at Thames 
Ditton Engineering Works. 

Islington Lighting Committee is inviting tenders for cast-iron 
goods, 

The Hampstead B.C. is offering for disposal certain steam aud 
electrical plant taken over with the business of the North-West 
London Electric Supply Co. 

A two-phase generator, switchbuard, motor-generator, static 
transformers and induction motors, are offered for sale hy the 
Unitep TurkEy Rep Co. See our advertisement pages 


French Customs,— According to /’/ndustrie Llectrique, a 
German financial paper announces that the French electro-technical 
industry is urging the Government to increase the tariff upon elec- 
trical apparatus to a prohibitive value. The German paper admits 
that this proceeding would injure the foreign exporters, but 
solaces itself with the conclusion that the adoption of the tariff 
would lead to a serious fall in the important French export of 
electrical measuring instruments. 


Bankruptcy Proceedings.—A. H. Sparkes.—The 
creditors of Arthur Henry Sparkes, lately carrying on business in 
co-partnership with Richard Bennett, as A. Herbert & Co., elec- 
tricians, at 6a, Nightingale Workshops, Hornsey Road, and 
previously in a like capacity with William Carter, as electrical 
engineers, at 31, Kirby Street, Hatton Garden, met on Monday at 
the London Bankruptcy Court. The Official Receiver reported that 
it appeared from the debtor's statements that the partnership with 
Mr. Carter was entered into during May, 1903, and in the following 
September the business was sold to the Cross Electric Co., Ltd., 
which was liquidated in December, 1904. In the previous 
October, the debtor took premises at 6a, Nightingale Workshops, 
and commenced business in January, 1905. He was joined in 
May, 1905, by Mr. Bennett, who provided £150 capital. The 
partnership was dissolved in August last, owing to disagreements, 
and the dissolution was advertised in the ELecrricaL Review. 
Mr. Bennett continued the business for a further three weeks, and 
then sold the stock and collected the book debts. The debtor 
attributed his failure to loss in trade, disagreements with partner 
which culminated in the dissolution, and his liability for the out- 
standing debts of the partnership. He had lodged accounts show- 
ing liabilities £194 9s. 10d., and assets nil. In the absence of any 
offer, the case was left in the hands of the Official Receiver, to be 
wound up in bankruptcy, the debtor’s public examination being 
fixed for May 1st. The following are the principal creditors :— 

UNSECURED, 
MelIntyre & Co., Ltd., Burslem 28-23 9 
Tomkin, W. A., De Beauvoir Road, Kingsland ., ne 4217 1 
Herve, L., Clerkenwell Road, E.C. .. ee 2 0 
ConTINGENT, 
Smith, H. R., Great James Street, .. 7 0 0 
(Expected to rank for the whole amount.) 

Tuomas Kuro, electrical and general engineer, Maidstone.—The 

adjourned public examination, took place at the Sessions House 
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Maidstone, on 28th ult., before Mr. Registrar Englefield, and the 
Official Receiver (Mr. R. T. Tatham). The trustee (Mr. E. H. 


liabilities are scheduled at £573, bit debtor claims there is no 
deficiency, owing to book debts which he estimates will produce 
£980. Debtor was further examined by the Official Receiver. 
Among the creditors referred to were the Electrical Co., Charing 
Cross Road; the General Electric Co.; W. J. Chesterton, Walsall ; 
Elmore & Son; Edison & Swan; Fuller, Macleod & Co.; Under- 
wood, of Cheapside; Chloride Chemical Works, &c. The debtor 
declared that the majority of the creditors now scheduled were 
aware that he was an undischarged bankrupt. (The debtor was 
bankrupt in London, but had obtained his discharge in this case, 
and once before (1898) in Maidstone Court, from which he had not 
been discharged.) Dealing with the question of book debts, the 
debtor told the Official Receiver that there was a sum of £624 due 
to him from Messrs. H. Jasper & Son, of Chatham, in respect of 
commission due in regard to the sale of the Chatham Electric 
Lighting Works to the Kent Electric Power Co. This debt the 
Official Receiver sought to show debtor was problematical, but 
debtor disputed this. It was a moral debt, but he could not say 
it was a legal debt, and he could not show any admission in writ- 
ing on the part of Mr. Jasper to pay. It was mainly through taking 
this £624 into consideration as a debt due to the estate that the 
debtor was able to claim no deficiency. Asked as to why he did 
not prosecute his claim with Mr. Jasper, the debtor said, ‘“ You 
don’t generally prosecute your friends.” The examination was 
further adjourned until April 25th, and the debtor was ordered to 
file a cash account for six months, prior to date of the receiving 
order, and also a deficiency account (if any). 

JaMES MarsHatt VauGuan, electrical engineer, Bristol.— 
Receiving order granted March 29th on debtor’s own petition. The 
first meeting is announced for April 11th, and the public examina- 
tion for April 27th, both at Bristol. 


Dissolutions and ELEC- 
TRICAL PuRIFICATION Co., Ltp.—Creditors must send particulars of 
their debts, &c., to the liquidator, Mr. E. E. Groome, 21, Spring 
Gardens, Manchester, by May 4th. 

Auto-Evectric RIFLE AND TaRGET Co., Lrp.—Creditors must 
send particulars of debts, &., to the liquidator, Mr. W. C. Brooks, 
1! and 12, Clement’s Lane, E C., by April 17th. 

8. Z. DE Ferranti, Lip. (the old company).—A meeting to hear 
aun account of the winding up from the liquidator, Mr. A. B. 
Anderson, is to be held on April 30th. 

BenHAM & FrRoup, Lrp.—Mr. Wm. B. Peat, the liquidator, 
notifies that the date of the creditors’ meeting has been altered 
trom Tuesday, April 10th, at 3 p.m., to Wednesday, April 25th, at 
3p.m. ‘he meeting will take place at the Institute of Chartered 
Accountants, Moorgate Place, Moorgate Street, E.C. 

The AvuTomatic ELEcTRICAL ADVERTISING SYNDICATE, LTp.— 
This syndicate is winding up voluntarily, with Mr. W. A. Allerton, 
26, Victoria Street, S.W.. as liquidator. 

British SEPARATING (o., Lrp.—This company is 
winding up voluntarily, with Mr. J. F. Harvey, Goat Street, 
Swansea, as liquidator. 

AskHA». Bros. & Winson, Lrp.—.\ meeting to hear an account 
of the winding up is to be held at 180, Psalter Lane, Sheffield, on 
May 4th. 

Martin & StaveEr?, electrical engineers and contractors, Liver- 
pool.—Messrs. H. S. Martin & G. V. Stavert have dissolved 
partnership. Mr. Martin will continue the business and attend 
to debts. 


Concert.—The Hart Accumulator Co. Athletic and 
Football Club held their first annual concert on Saturday last, at the 
Langthorn Rooms, Stratford. About 165 were present, including 
several department foremen of the works. Mr. S$. W. Hart, 
president, occupied the chair, supported by Mr. George Hay, vice- 
president. {[n opening the proceedings, Mr. Hart said he hoped that 
this concert would be the beginning of several that would be both 
useful und entertaining. Continuing, the Chairman said they owed a 
debt of gratitude to Mr. George Hay, their vice-president, in not 
only placing the room at their disposal but in making a special 
journey from Bournemouth (where he was staying) to be amongst 
them. A good programme was then gone through, and after a short 
interval, in which refreshments were provided by the president and 
vice-president, the Chairman made a speech, stating that the object 
of the concert was the conclusion of the football season. Theirclub 
had played 20 matches; won 12, lost 5, and drawn 3, which he 
considered not a bad record for a young club. A vote of thanks to 
the President and ‘God Save the King ” closed the concert. 


Non-Fouling Trolley Head.—A correspondent sends us 
an extract from the New Zealand Times, describing an automatic 
non-fouling trolley head which was invented by Messrs. Garnet 
Holmes and Arthur Allen, und-was tested on the Wellington City 
‘tramways, of which Mr. Stuart Richardson is engineer and 
manager. We are informed that the trolley head keeps the wire 
with great reliability, in spite of ears, crossings, &c., and that when 
purposely de-wired and let loose among the span wires, it success- 
tully slides under them without fouling or other mishap. 


Electric Dumb-bells,-An ingenious novelty — has 
revently beeu introduced by the Acuz Parents Co., of Mynshull’s 
House, Victoria Street, Manchester, in the shape of a pair of dumb- 
bells combined with an electric magneto machine. The latter is 
housed in one end of a dumb-bell, and is driven by spring clock- 
work contained in the other end, by « spindle passing through 
the hollow handle; a spring lever in the handle controls ua 
brake, which holds the magneto’ at rest until by gripping 


Hawkins, 3, Bachiran) was not present or represented. The 


the handle the lever is pressed down. The clockwork is 
capable of driving the magneto for over four minutes with 
one winding, but as it is not intended that it should run con- 
tinuously, but rather that the user should give himself a “ wee bit 
durl ” at intervals, a single wind lasts much longer than this period. 
One pole of the magneto is earthed, while the other is connected 
by an insulated flexible wire cord with the other dumb-bell, the 
circuit being completed through the body of the user. We can 
vouch for the fact that a very fair and sufficient ‘“ shock” is 
obtainable from the dumb-bells, and the device has the great 
advantage that there are no batteries to recharge. A small governor 
keeps the speed practically uniform, and an adjustable magnetic 
shunt provides for the regulation of the current. We cannot speak 
as to the therapeutic value of the electrical treatment, but other- 
wise the device is all right. 


Bennis Contracts.—We are informed that Messrs. 
Ep. Bennis & Co., Lrp., are so full of work that the increased 
output necessitates an early extension of their new works. 
From among the large number of orders recently received we may 
select two that relate specially to electrical works :— : 

For Darlington Corporation electric station, two stokers and 
compressed air furnaces. 

For Corporation of Worcester electric station, two stokers and 
compressed air furnaces. 


LIGHTING and POWER NOTES. 


Beaconstield.—The Uxbridge and District Electric 
Supply Co. has asked the B. of T. to dispense with the consent of 
the U.D.C. to the Co.’s application for a prov. order for extending the 
E.L. mains through Beaconsfield to Penn, on the ground that “the 
objection of the Council is believed to be solely in consequence of 
a large proportion of its members being directors and share- 
holders in the Gas Co., which property it fears will be injured by 
the introduction of an electric supply.” The Council has decided 
tu reply that it fears that “the consent to the promoters 
entering the district would probably lead to the introduction of 
electric tramways along the main London and Oxford Road, tu 
which the Council has a strong objection.” 


Bedford.—The T.C. has decided that from April Ist, the 
charge for energy for motive power and heating shall be reduced 
from 14d. to1d. per unit net ; for street lighting the charge is to be 
the actual cost of production. 

Alterations in the public lighting of several roads are to be carried 
out ata cost of £403. Arc lamps are to be substituted for the 
existing lamps in some streets at a cost of about £748, the 
increased illumination being 42,000 cp. Certain streets at present 
not lighted are to be equipped at a cost of £347, and £774 is to be 
expended in substituting electric incandescent lamps tor gas. 


Brierley Hill.—The B. of 'l. has extended the Council’s 
electric lighting order for 12 months. The Midland Electric Power 
Corporation have intimated that they are not prepared to purchase 
the order. 


Brighton.—The Rt. Hon. John Burns, President of the 
L..G.B., has consented to formally open the Corporatiun’s new gene- 
rating station at Southwick, on a date yet to be fixed. 


Chepstow.—The U.D.C. has accepted the E.L. Co.'s 
tender for nine all-night lamps and the Gas Co.’s tender tor the 
remainder of the lamps. 


Coal Mining.—The Backworth Coal Co. is laying down 
electric plant for working its pit machinery. 


Continental Notes,— Grrmany.—The increase of 
electric light establishments in Germany in the past three years is 
shown by the fact that, whereas in 1903 there were 939 power 
stations in existence, supplying 5,050,584 16-c.p. lamps, 93,415 
10-ampere arc lamps, and motors of 218,953 H.p.; in 1904, the 
figures were 1,028, 5,687,382, 110,856 and 203,036 respectively ;- 
and in 1905, 1,175, 6,301,718, 121,912 and 310,428. In 46 
of the principal towns the power capacity ranged from 175,287 
KW. with seven stations in the case of Berlin, 28,170 Kw. with five 
stations in that of Hamburg, 22,960 kw. with three stations in that 
of Dresden, and 20,998 Kw. with three stations in that of Breslau, 
down through the remaining 55 towns with one station each, to 
Mayence with « power capacity of 2,111 kw. Fifteen towns had 
au power capacity under 3,000 Kw., 26 under 5,000 Kw., and 3% 
under 10,000 kw. Hambau had 27,131 kw. and Rheinfelden 14,491 
«kW. Berlin’s three largest works are of a capacity of 91,971 Kw. 
(Berliner Elektricitits Werke), 30,078 kw. (Moabit sub- 
stations) and 27,570 Kw. (Oberspree and sub-stations). The other 
stations are under 8,000 kw. 

FrancE.—With a view tu popularising the use of small electric 
motors, the Société d Agriculture, Sciences et Industrie, has decided 
to hold in July and August, an exhibition and prize competition of 
domestic and industrial motors below 1-H.p. capacity. Motors 
for use in the weaving industries are excluded. Intending 
exhibitors should enter into communication with the society, 30, 
Quai Saint Antoine, Lyons, before May 1st. 

FLURLINGEN (SW1TZERLAND).—The next hydro-electric undertak- 
ing to be carried out by the Canton of Schaffhausen, will involve the 
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construction of a weir on the Rhine, near the so-called rapids of a 
.mall stream below Flurlingen. From here on the right Rhine 
hank, a feeder canal, 600 metres long, will be constructed as far 
as the turbine house. Allowing for supplementary water supplies 
from Rheinau and elsewhere, the power house will be built for 
1,000 H.P. To increase the power output to 6,000 H.P., a 70,000 cb. m. 
vapacity high-pressure reservoir will be constructed on the 
Kohlfirstes hill, into which water will be pumped by the water- 
works machinery during 18 hours on Sundays, and & hours on 
week-days, 


Dublin.—The Electric Lighting Committee has recom- 
mended the Corporation to adopt an elaborate scale of flat-rate 
eharges for electricity, as alternatives to the maximum demand 
.ystem, 


Duadley.—-Mr. H. R. Hooper held an adjourned inquiry 
on Friday last, into an application of the T.C. to borrow £22,000 
for electrical purposes. The Council requires £11,677 to cover 
excess on previous work for which money was borrowed; £9,822 for 
new work, and £2,000 for mains. The Inspector criticised the 
irregularity of borrowing money for one purpose and applying it to 
nother. The Corporation were required, subject to a penalty, to 
upply the Tramway Co. with energy by a specified time, this, it 
appears, could not be done without additional expenditure, owing 
‘o the fact that the Council ‘could not obtain the plant desired in 
time, and as a result, larger plant had to be put down. The inquiry 
vas adjourned until April 6th. 


street Lighting: Electricity v. Gas.—An advertisement 
recently appeared in a Devonshire paper, headed ‘“‘ Public Lighting,” 
ind intimating that in six towns named gas was superseding 
eleetricity for purposes of public lighting. With a view to in- 
-ostigating the statements contained in the advertisement, Mr, 
: W. Hadfield, manager of the Barnstaple Corporation electricity 

orks, wrote to the electrical authorities at the places indicated, 
nd extracts from the replies he received make interesting 
reading 

From Mr. John Lambert, Perth:—‘ The paragraph which has 
-ppeared in your local paper must have originated from some of 
‘he gas enthusiasts ; this sort of thing we have also had to put up 
auth North here. There was for a time considerable discussion 

ver our street lighting, and the T.C. certainly did in two streets 
revert to incandescent gas lighting where we had electric incan- 
escent lamps. The change, however, is not regarded as successful, 
‘nd since then we have increased the number of our are lamps 
|hroughout the city by 10, making a total of 80. I may state that 
{he gas department has tried many different types of high-pressure 
intensified ’ lamps, but none have proved a success, and I have no 
doubt that in due course my department will have many more arc 
‘amps burning to show pedestriahs where to walk, so as not to 
‘ollide with lamp-posts upon which gas lamps are erected.” 

Mr. Harold Gray, of Accrington, writes :—‘‘There is absolutely 
no truth in the statement which you say is advertised in a local 
paper, to the effect that for street lighting gas is superseding elec- 
tricity here. I think the gas people must have built up the state- 
ment on the fact that it has been decided in some side streets to 
alter the flat flame gas burners to the Welsbach Kern burners. 
This is evidently one of the cases in which gas interests are trying 
i suppress the use of electricity for street lighting by the use of 
false and malicious statements.” 

Mr. James Slevin, Wigan, says :—‘‘It is [hardly correct as under- 
tood by you that the local authority has decided to discontinue 
ihe use of electricity for street lighting. Wigan has recently taken 
over an urban district ; some of the streets in this district were badly 
lighted by electricity, an incandescent lamp being placed in the 
ordinary street gas lamp. They were never satisfactory, and the 
Corporation, which owns both electric and gas supplies in Wigan, 
has decided to supersede them with incandescent gas. The main 
streets within our borough are lighted by electricity.” 

From Mr. G. Bunting, at Wellingborough :—“ This year the con- 
tract had to be renewed, and we tendered to put in repair and 
maintain 139 posts, with 4-ampere Nernst lamps, and 12 lamp- 
posts with enclosed arc lamps for £370 per annum, or, as an 
alternative, which we recommended, 4-ampere Nernst, instead of 
; ampere, for £60 more. About 12 of the Nernst lamps would be 
all-night lamps, and, of course, we should have put up new up-to- 
date bracket arms. We also agreed to take over and work the 
refuse destructor, on which we should have had to spend £200 
before it would have been of any use to us. This tender was 
upproved of by the Lighting Committee and recommended by the 
Council for adoption, and would, undoubtedly, have gone through 
had not the Gas Co., at the last moment, after they knew our 
tender, sent in an alternative quotation to install and maintain the 
same number of lamps, with Welsbach mantles, for £20 less than 
cur price; and also take and work the refuse destructor out of the 
town altogether. This was exactly what the Council wanted, and 
what they immediately agreed to. By this arrangement they are 
saving £250 per year on the destruction of their refuse. From the 
point of view of illumination, it is quite unnecessary for me to say 
anything on the obvious advantages of arc and Nernst lighting over 
gas mantles. The best light was not by any means the main factor 
in settling this contract, but the whole thing hinged on the refuse 
destructor, which is not only a failure but a great nuisance in its 
present position. It is not fair to quote Wellingborough as a town 
which has gone in for gas on account of the expense or inefficiency 
of electricity.” 


Foot’s Cray.—The B. of T. has granted an order to the 


U.D.C. authorising the transfer of the undertaking as per its EL. 
Order, 1901, te the local Electricity Supply Co. 


Gellygaer and Rhigos.—A B. of 'T. inquiry was held 
on March 27th, respecting the application of the R.D.C. for a prov. 
order for E.L. Mr. S. T. Evans, K.C., M.P., in supporting the 
application, said the Council asked for compulsory powers to supply 
Bargoed and Gilfach, and to provide generating plant. The latter, 
however, might not be necessary, as it was hoped to obtain energy 
from the Powell Duffryn Co. and other companies, The estimated 
cost of the mains was £4,631, and the generating plant, &c., would 
cost £4,915. Opposition was offered on behalf of the Rhymney 
Railway Co., the Rhymney Iron Co., the Rhymney and Aber Gas 
and Water Co., the New Tredegar Gas and Water Co., two other 
industrial companies, and a number of ratepayers, on the ground 
that the scheme could not be a paying one. It was also intimated 
that the gas company were prepared to improve the public lighting 
and would probably reduce the price of gas. 


Gloucester.—The T.C. has decided to give consumers 
the option of a flat rate of 4d. per unit, and to charge 2d. per unit for 
are lighting. 

Horsham.—A_ most successful two days’ Electrical 
Cookery Exhibition has been held in the Town Hall. Messrs. 
Yeatman & Co., of Denmark Street, E., and Mr. J. B. Morgan, the 
U.D.C. electrical engineer, carried the arrangements through. 
There was a good attendance, and the lectures afforded considerable 
interest to the visitors. The apparatus on view was lent by the 
G.E.Co. and Messrs. Veritys. P 

Kettering, — The electricity department opened on 


March 28th, an Electrical Exhibition at the Victoria Hall. From a 
perusal of the catalogue it appears to have been a very successful 


‘show, which should stimulate “trade” between the depart- 


ment and the industrial firms and residents of the district. The 
exhibits were representative of the applications of electricity, and 
several local firms took space. The exhibition closed on Tuesday 
last. 


Lees.—The U.D.C. has decided to transfer its E.1. 


order to the Lancashire Electric Power Co. on terms to be agreed. 


Leyland.—The U.D.C. has resolved to ask Lord Balcarres, 
M.P., to use his influence with the B. of T. with a view to getting 
the time for carrying out the E.L. Order extended to as long a time 
as possible. 


London,—Sovrnwark.—The secretary of the London 
Electric Supply Corporation wrote to the B.C. that having had an 
opportunity of considering the electricity accounts of the borough 
for the year ending March 31st last, he found that the charge for 
electricity supplied for public lighting was at the rate of 2°52d. per 
unit, and that he had been instructed to make a formal and 
definite offer to the Council to supply the energy required for the 
public lamps at 13d. per unit. He asked to be informed whether 
the Council was prepared to accept this offer, failing which, the 
directors hold themselves at liberty to communicate the offer and 
the reply they may receive from the Council, to the L.C.C. and the 
L.G.B. The communication is to be considered by the General 
Purposes, Law and Parliamentary Committee. 

A new feeder is to be laid, at an estimated cost of £2,000, from 
the generating station to the New Kent Road, and from thence to 
Falmouth Road. 

Istincton.—The price for energy has been reduced to 34d. per 
unit for lighting, 1d. for power, and 3d. for lighting for public 
institutions. At the B.C. meeting at which the foregoing was 
decided upon, a general opinion was expressed that the reductions 
would have a favourable effect upon the undertaking. The chair- 
man of the Lighting Committee stated that this year’s profits 
would amount to £8,000, which added to the sums already accu- 
mulated would leave them £14,000 in reserve. The borough 
treasurer estimated the reduction in price of current would mean 
a loss of £936 on the 12 months. 

MARYLEBONE.—A writ has been served on the Council by a 
firm, claiming damages for not having their electric supply in 
time. 

L.C.C.—It has been decided to lend the Hackney B.C. £4,000 
for works necessary to procure water from the Lee for condensing 
purposes at the electricity works. 

Brrmonpsgy.—A fault having occurred on the Council’s mains, 
due, it is said, to their being overloaded, the auestion of increasing 
their capacity is to be considered. 

Wootwicu.—The Mayor has announced that it is proposed to 
invite the ratepayers to attend a conference “on the electricity 
works and how to make them a success.” The chairman of the 
Electricity Committee is to make an opening speech and then to 
allow public discussion, as far as possible, arranged so that those 
of opposite points of view could speak alternately. It is hoped 
that the conference wil] be as illuminating and useful as possible. 

Kernsincton.—The offer made a few weeks ago by the 
Kensington and Knightsbridge E.L. Co. to substitute electric for 
the present incandescent gas lamps in the principal streets of South 
Kensington has been declined by the B.C. This notwithstanding 
that the Council’s lighting engineer estimated that there would 
be a saving of £100 annually, and the iliuminating power would 
be 54,000 against the present 14,000c.p. We wonder why ! 


Manchester.—The Electricity Committee has resolved 
to recommend the T.C. to apply to the L.G.B. for borrowing powers 
to the amount of £63,000 for electricity purposes. 


Portsmouth.—The L.G.B. inquired into the application 
of the Corporation to borrow £24,000 for E.L. purposes within the 
berough on the 27th nit. The Inspector announced thet an item for 


k is 
with | 
con- 
e bit 
riod. 
cted 
, the 
can 
Treat 
rnor 
1etic 
peak 
cher- 
SKS. 
ased 
orks. 
may 
and 
and 
tric 
‘the 
‘the 
e of 
are- 
by 
ded 
ters 
1 of | 
to 
the 
ced | 
be | 
ried 
the | 
the 3 
sent 
> be 
‘il’s | 
wer 
1ase 
the | 
ne- | 
O. 
the 
wn | 
of 
3 is 
wer 
415 
the | 
ly ;- | 
287 
five | 
hat | 
au, 
, to 
nad 
33 
49] 
ub- 
her 
Tic 
led 
ing 
ak- 
the 


552 


THE ELECTRICAL REVIEW. 


[Vol. 58. No. 1,480, Aprrr 6, 1906.5 


street lighting of £1,291 would have to be dropped at present, and 

as a result of more questions it was elicited that the net profit for 
1905 was £5,100 and the total reserve found now stood at £11,725. 
The sum it is desired to borrow covers £14,000 for mains, £3,000 for 
transformers, £3,000 for meters, and £4,000 for connections. There 
*was.no opposition. 


... Ravensthorpe.—The U.D.C. has approved of a draft 
agreement with the Yorkshire Electric Power Co. for the supply of 


energy in bulk for seven years, anda loan of £2,650 for carrying out 


the scheme has been applied for 


“ St. Helens —The Electric Supply Committee of the 
TC. has decided to reduce the price of energy for lighting from 
44d. to 34d. per unit. 


South Africa, Tows.—On the ult. a 
public meetiny of ratepayers was held to consider the result of the 
advertisements inviting offers from firms willing to submit a scheme 
for lighting the town with either electric light or gas. No satis- 
factory tenders were received for electric light; one firm of elec- 
trical contractors complaining that the time allowed was insufficiert 
to make adequate investigations, and another firm stating that 
owing to the scattered nature of the place, they had come to the 
conclusion that it would not be practicable to establish an under- 
taking. The mecting decided to approve of the scheme presented 
by the Gas Co. and authorised the T.C. to complete the 
negotiations. 


Southampton,—aA L.G.B. inquiry was held week 
into an application by the Corporation to borrow £7,000 for elec- 
tricity purposes; £5,000 for anticipated expenditure for two years ; 
£1,600 for additional batteries ; and £400 for switchgear. 

The Electricity Committee has decided by a casting vote to 
reduce the price of 2d. per unit for energy supplied to the tram- 
ways, by allowing a discount of 24 per cent. 


Southport. ‘The Electricity Committee has recom- 
mended the T.C. to adopt a flat rate of charging for private 
consumers, 


Stourbridge. —The U.D.C. has referred back to com- 
mittee the draft agreement for the transfer of the E.L. order tothe 
Sbropshire Electric Power Co., as it is dissatisfied with the terms of 
the purchase clanse. 


Tiverton,—The has refused to sanction the pro- 
posed E.L. loan for £13,000, because of the clause in the agreement 
providins that the contractors should work the scheme three years 
after installation. The question of disposing of the order has 
been referred to a committee. 


Topsham.—Two tenders for lighting the town for the 
ensuing year were received by the P.C. recently — one from Topsham 
Electric Supply Co., at 27s. 6d. per lamp, and the other from the 
Topsham Gas Co., at 42s. per lamp. The Electric Supply Co.’s tender 
was unanimously accepted. 


United States.—New York Srave.—The annual report 
of the State Lighting Commission gives the following totais of 
electric lamps supplied in the State : Public are lamps, open, 10,269 ; 
enclosed, 24,051; commercial arc lamps, 47,312; 16-c.p. incan- 
descent lamps, public, 95,987; commercial, 4,149,142; public 
buildings, 3,762. New York City used 77 per cent. of the com- 
mercial incandescent lamps, and was responsible for 71 per cent. of 
the total capitalisation of $531,251,468 (£106,250,293). 


Wembley.-—An adjourned inquiry into the respective 
applications of the U.D.C. and the N. Metropolitan Electric Power 
Distribution Co. for the supply of electrical energy in the district, 
was held at the B. of T. offices last week. The Board suggested 
that the Council and the company should come to some mutual 
understanding, and finally an order was granted to the Council 
with a clause by which the undertaking will be run by the com- 
pany upon terms which were agreed upon. The Council has the 
right to purchase at periods of 14, 21, 28 and 35 years. 


West Ham.—The T.C. has decided to reduce the price 
of energy for lighting to 3d. per unit. From June Ist the price of 
energy for power will be lowered to 1d. per unit. 


Wisbech.—The B. of 'T. has decided to grant the T.C.’s 
application for an order, enabling it to transfer its E.L. powers to 
the National Electric Construction Co., and it is expected that the 
company will commence operations at an early date. 


Worcester.—The Electricity Committee has recom- 
mended the C.C. to shut down the Powick generating station 
except for generation by water power, and the transfer from 
Powick to the new Hylton Road station of the whole of the 
plant, which is to.a large extent condemned by the engineer. The 
estimated cost of the alterations is £5,000, but there will be a net 
annual saving of £720. 


York.—From the Northern Erho we understand that 
Mr. J. B. Hutchinson, engineer, of Hull, whose report on the 
recent breakdown at the York electricity works came before 
the City Council last week, expresses the opinion that the recent 
aecident was due mainly to deficient lubrication, and. he also recom- 
mends that Rivet Foss water should not be used for the boilers, 
unless after being specially treated. 


TRAMWAY and RAILWAY NOTES. 


Ashton.—After negotiations for many months, arrange- 
ments have been made between the Ashton-under-Lyne Corporation 
and the Stalybridge, Hyde, Mossley and Dukinfield Joint Tramway 
Board for the through running of cars on the Alma Bridge and White- 

“lands routes to Hyde ‘Cheshire) and Stalybridge. The new arrange- 
ment came into force on the 2nd inst. 


Bexley.—_The U.D.C. has received from the B. of T. 
sanction to horrow £4,710 for tramway purposes. 


Bradford.—The receipts from the Corporation tramways 
for the year ended March 31st amounted to £228,580. The mileage 
run was 5,030,000, and the earnings per car-mile 10°5d. The revenue 
derived from the parcels department. has increased from £1,840 to 
£3,900. 

Continental Notes. AustrriA-Huncary. — The 
scheme for the conversion of the three lines of the Budapest 
Lokalbabn to electric working is progressing towards realisation. 
The estimated cost of the conversion is fixed at 16,100,000 kronen, 
and the conversion of the whole of the lines is to be completed 
within 18 months. 

Grrmany.—The Maxim Electromobil Gesellschaft is the title of 
a company which has just been formed in Berlin with a capital of 
£6,250 to introduce a service of electric motor cabs in the German 
capital: 

The Municipal authorities of Salzburg are about to invite 
tenders for the construction of an electric tramway in the town. 

The Bavarian Government has issued regulations dispensing 
with the use of guard-wires or cradles under electric conductors 
crossing roads, subject to the conditions that the wooden poles shall 
be sound and not less than 20 cm. in diameter at the top, and shall 
he planted with at least one-fifth of their length in the ground ; the 
span must not exceed 35 m. ; and the wires, of a minimum section of 
25 mm*, must be out of the reach of people on the tops of 
vehicles.—-Z) Industrie, Elvetrique. 

Sweves.—The ‘desirability, which was pointed out at the 
beginning of last year by the Swedish Railway Administration, of 
the Riksdag voting a sum of 4,000,000 kronen for the purchase of 
waterfalls in private hands, with a view to their utilisation for the 
generation of power for the State railways, has been officially 
recognised, and the present Government has introduced a Bill 
authorising «a grant of further funds for the purpose. Meanwhile 
the long delay in realising the project has given the opportunity for 
active financial speculation in such falls as are utilisable for the 
erection of big electric generating works, with the result that the 
State will now have to disburse 5,000,000 kronen instead of the 
4,000,000 kr. previously estimated as the cost of the scheme. 

Turkey. -A company known as the Société Ottomane de Tram- 
ways et d’Eclairage Electrique de Damas has secured a 60 years’ 
concession for the construction and working of a system of electric 
tramways in the town of Damas, and a 99 years’ concession for the 
supply of electrical energy for lighting and power purposes in the 
town. The power station is being erected about 20 miles from 
Damas at a place where ample water power is available. 

Russ1a.—Plans are being prepared for the conversion of the horse 
onspa in the towns of Kischineff and Berditchetf into electric 
ines. 


Exeter,—The electric tramway returns for the first twelve 
months’ working to the end of March show that the passengers carried 
were 3,309,624 ; receipts, £14,241; car-miles run, 251,473. The 
receipts have considerably exceeded expectations 


Farnworth,—The U.D.C. has arranged with the South 
Lancashire Tramways Co. for the working of the tramways in the 
district. The Farnworth lines, which run through that township, 
and through Kearsley, are already joined to tbe South Lancashire 
system at Farnworth. The Walkden and Swinton junction line, 
aud the Bootbstown, Worsley, Eccles, and Swinton Junction line 
are both to be completed by July; and only three miles of line 
will then remain to be constructed before Manchester and Liver- 
pool are linked together by a continuous tramway communication. 
The Farnworth agreement with the Tramway Co. provides for the 
payment by the company to the Council of a sum of £4,070, and 
after a sum of £12,500 has been received from passenger cars, the 
Council is to have 25 per cent. of the receipts, subject to a reduc- 
tion of £120 in respect of each additional 5,000 car-milesrun. The 
arrangement seems to be giving satisfaction all round. 


Glasgow, — The general manager of the tramways 
reported to the Committee that the B. of. T. had issued a regulation 
requiring a red light to be shown on the rear end of each car; the 
Committee, after deliberation, was of opinion that such a light was 
unnecessary, and that every endeavour should be made to get the 
regulation rescinded, 

Mr. A. J. Dougan, one of the employés of the department, who 
has patented a device for governing the height from the rail of 
lifeguard feelers, isto be allowed to fit a number of sets to existing 
guards on the cars as an experiment ; the department will have full 
use of it, free of all royalties, on condition that all fees expended 
on the preparation and completion of the specification and patent 
are refunded. 


Jarrow.—On the 3rd inst. a commencement was made 
with the Jarrow tramways, which will extend from the western 
boundary to the terminus of the South Shields line at Tyne Dock. 
The Jarrow track will extend for 34 miles. . 
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Leeds,—The receipts of the Corporation tramways for 
the year ended March 31st were £309,000, an increase of £14,676 ; 
69 million passengers were carried, an increase of 5,800,000 on the 
previous year, while the car-mileage diminished from 7,121,038 to 


7 millions. The earnings per car-mile were 10°59d. compared 


with 10°02d. 

Leyton.—The U.D.C. has applied to the B. of T. for a 
further loan of £7,000 for tramway feeders, £16,100 for car-sheds, 
and £24,000 for cars. 


Liverpool,—On a proposal that workmen's tickets should 
be issued on all electric car routes within the city boundaries, the 
Tramways and Electric Power Committee has decided to recom- 
mend that, as Liverpool has adopted a general fare which is below 
the statutory fare for workmen, the average fare charged 
being lower than in any other town in the kingdom, viz., “42d. per 
mile, the proposed scheme be not adopted. 


London.—On Monday last the tramways of the North 
Metropolitan Tramway Co. were transferred to the L.C.C., the 
lease having been surrendered. 

L.C.C.—At Tuesday’s meeting approval was given to estimates 
ot expenditure amounting to £2,000,000 for tramways and electric 
supply works in the year 1906-7. It was stated by Mr. J. W. Benn 
that the tramways were a “gold mine ” to the Council. Certainly 
a lot of money has been sunk in the ground. The Highways Com- 
mittee proposes to extend the conduit system from the Angel, 
Islington, to the Highbury section of the North London Railway 
at a cost for road work and platelaying, including rails, of £43,000, 
and of £3,500 for cables and ducts, switchboard panels, &c. It is 
intended to procure the special track work from the Hadfield’s 
Steel Foundry Co. for the sum of £8,209. 


Mexico.—A German syndicate has applied for a con- 
ession to construct: and work an electric railway between Zoluca 
ind Zchuatanejo. 

Neweastle-on-Tyne.—In the estimates of the Finance 
ommittee for the Corporation electrical tramways for next year, the 
-ross expenditure is put down at £12,800. the chief items in which 
are: Traffic expenses, £60,000 ; general expenses, £16,900 ; general 
repairs and maintenance, including track, £19.90 ; power expenses, 
£9,250; maintenance and repairs at power station, £3,100 ; public 
lighting expenses, £1,000; interest and redemption of loans, 
£28,570, and £27,019 respectively, total £55,089; tramway 
extensions (interest on construction and equipment of tramways), 
£12,405. No allowance is made for depreciation or renewal. The 
revenue is put down at £202,000, made up of the following three 
items :—Traffic receipts, £197,600; public lighting, £3,750; and 

sundries, £650. 

Vorthampton.—The T.C. has allotted £1,500 of the 
profits on the tramways to the relief of the rates. 


Rochdale,—An arrangement has been completed for the 
through running of cars between Rochdale and Oldham. ‘The 
Rochdale Corporation has ordered ten additional cars from the 
Brush Electrical Engineering Co., Loughborough, of similar capacity 
to those now in use. 

Salford.—The Tramways Committee has been considering 
the question of introducing half-penny fares, and after obtaining 
the opinions of different tramway managers in various parts of the 
country, has come to the conclusion that the introduction of 
half-penny stages on the Salford system, unless of the most limited 
character, would he a dangerous experiment. 


Southport,—An electric tramcar was recently made to 
erve the purpose of a mourners’ coach at Southport. Four 
mourning roaches, a cab and a tramear, which had been specially 
engaged from the Southport Tramway ('o, followed the hearse. 
\fter the funeral the car conveyed the mourners toa restaurant in 
Southport. 

South Shields.—On Friday last the first section of the 
Corporation electric tramways was opened, 2! miles in length, 
Another section is practically complete, and it is hoped that the 
whole system will be open in July. Col. Druitt inspected the first 
section on the 29th ult. The total cost amounted to £140,000, the 
permanent way work and bonding being carried out by Messrs. 
('nderwood and Brother, and the overhead equipment by Messrs. 
Dick, Kerr & Co, Ltd. Messrs. Hadfield’s manganese steel points 
and crossings were used. The 10 cars were supplied by Messrs. 
Hurst Neison and Co., Ltd, with British Westinghouse equip- 
ments, while Messrs. Dick, Kerr & Co. provided two 550-Kw. 
generators, driven by engines built by Messrs. J. & H. McLaren. 
The whole of the work (with the exception of the permanent way 
and the car depot) has been carried out to the specification and 
instructions of, and under the personal supervision of the Borough 
Electrical Engineer, Mr. J. H. Cawthra, M.I.E.E., A.M.I.Mech.E.; 
the Borough Surveyor, Mr. S. E. Burgess, M.I.C.E., being 
responsible for the permanent way and car depot. 

After the formal opening ceremony, those whe had participated 
in it were entertained to luncheon. The Mayor, Councillor 
W.L. Robertson, presided, and, in proposing ‘‘ Success to the Tram- 
way Undertaking,” confessed that he had opposecl the idea of the 
Corporation working the cars tooth and nail, and at every stage, 
and even went so far as to go to London to oppose it. But when 
the Corporation decided to municipalise the tramways he fell in 
with the majcrity of his colleagues, and had worked loyally for 
their success. 


United States of America,—Cuicaco—A decision of 
the Supreme Court of the United States has invalidated the 
charters of most of the street car companies. The heirs of the late 
C. T. Yerkes are said to have offered to sell their interests in these 
companies, to the amount of £1,350,000, to the city in exchange for 
certificates issued by the city for the purpose of acquiring the 
tracks and rolling-stocks. 

New York CentrRat RaiwRoav.—This railroad is to issue new 
capital to the amount of £20,000,000, mainly for the equipment of 
its electric zone. 

New York Crry.—A motor-operated vacuum cleaner has been 
tried in the subway, and cleans the walls and girders of a station 
in 30 minutes. When travelling between stations, it can pick up 
loose paper, &c. 

PHILADELPHIA, Pa. In settlement of a long political dispute, 
the city is permitting the local traction companies to construct and 
operate new subways and elevated lines on the surrender of out- 
standing charter privileges. 

New Haven Raicroav.—The N.Y., New Haven and Hartford 
River Railroad is to equip about 23 miles of track with a.c. single- 
phase 11,000-volt traction. The main power house will be at 
Stamford, Con. The generators will be driven by steam turbines, 
and will have single-phase ratings of 3,750 Kw., or about 5,500 on 
three-phase, the armature winding being such that three-phase 
current can be obtained from the same machine. The generators 
have two poles, and at 1,500 r.p.m. give 25 cycles per second. A 
single complete armature coil weighs 600 lb., and the end windings 
are well braced. These machines will feed directly into the over- 
head trolley system, so that one terminal will be grounded. 
Current from the same generators will be used with rotary ecn- 
verters to operate certain.p.c. systems of street lines owned by the 
railroad, but not yet ripe for a.c. traction. 


Wolverhampton,—The final stage in the establishinent 
of intercommunication between Wolverhampton and the outlying 
‘districts was reached ¢n Sunday. It has been necessary to obtain 
the consent of the Willenhall U.D.C. to the exercise of running 
powers within its area, and this the District Council has decided to 
grant, though the decision has not yet: been officially communicated 
to the Wolverhampton T.C. However, at a special. meeting of the: 
latter authority on Monday evening, it was resolved forthwith to 
purchase three single-deck cars for use on the line between 
Willenhall and Wolverhampton; and to equip 10 cars, to be pro- 
vided by the Wolverhampton and District Electric Tramways Co., 
with Lorain equipments, at a cost of £1,400 (whereof £1,000 shall 
by paid by the company, and £400 by the Tramways Committee) 
for the purpose of establishing intercommunication between Dudley 
and Wolverhampton, 


TELEGRAPH and TELEPHONE NOTES. 


Chicago,—The Mayor of Chicago has advertised in the 
New York papers asking for individual expressions of opinion on 
the part of New York telephone users as to current rates and 
service, with a view of improving the Chicago service. The 
Mayor is evidently addicted to asking advice. 


Germany.—The total length of telegraph and telephone 
lines in Germany up to December 31st, 1904, was 229,935 kilo 
metres, of which the Fmpire claimed 226,087 67, and the German 
Protectorate in China 3,847°35 kilometres. The increase of line 
over the preceding year was 10,617:11 kilometres. The wire 
mileage of the Empire amounted to 2,417,893°16 kilometres, an 
increase of 392,494°77 over the previous year. Telegraph offices 
totalled 24,986, of which the Chinese Colonies claimed 39, and the 
increase over the previous year equalled 1,390. There was in 1904 
one telegraph oftice for every 1,925 inhabitants. The telegraphic 
business amounted to 44,708,808 telegrams, of which 28,611,673 
were local, 7,486,852 from and 6,647,676 to other countries, The 
increase in telegrams over 1903 was no less than 1,423,444. 

The telephone lines amounted to 110,671-4 kilometres, being 
an increase of 8,135 56 over the previous year. The length of wire 
was 1,949,653 51 kilometres, being an increase of 380,931°32 kilo- 
metres, or 2428 per cent. over the previous year. There were 
319,556 subscribers, being an increase of 36,231, or 12°79 per cent. 
over 1903. Conversations numbered 959,413,268, an increase of 
127,824,764, or 15°37 percent. over 1903. The personne? numbered 
22,923, and telegraph instruments in use were 35,131, while there 
were 468,646 telephone instruments in use. 

The pneumatic tube service to Berlin, Charlottenburg, I"riedenau, 
Halensee, Plotzensee, Rixdorf, Schoneberg, Westend and Wilmers- 
dorf was 22406 kilometres in length, with 69 offices, and by this 
service were conveyed 6,714,000 telegrams and 2,203,000 letters and 
cards. The revenue from both the telegraph and telephone services 
amounted to 120,975,380 fr., of which the telegraphs claimed 
43,341,002 fr. and the telephones the balance. The total receipts 
showed an increase over the previous year of 15,824,216 fr., or 15 05 
per cent. The figures for Bavaria and Wurtemberg are not 
included in the above figures, but if they were included the total 
length of the telegraph and telephone services would be 272,542°29 
kilometres of line and 2,773,659°83 of wire, while the revenue 
would amount to 691,058,166 fr. Expenses were 610,455,351 fr., 
leaving a surplus of 80,632,815 fr.— Journal Télégraphique. 
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Australia.—It was announced last week that the Eastern 
Extension Telegraph Co. had informed the Australian authorities 
that it did not propose to accept the cable agreement with the 
Commonwealth Government as amended by the Senate. 


France.—By a recent decree, the administration of posts 
and telegraphs has been withdrawn from the Ministry of Commerce 
and Industry, and allotted to the Ministry of Public Works, which 
now takes the name of Ministry of Public Works, Posts and 


Telegraphes. 


_ London,—The Islington B.C. has sent a circular letter’ 
to the other Metropolitan Borough Councils, asking them to refuse, 


as Islington has done, applications from the Postmaster-General 
for permission to place telegraph poles in and wires over the roads. 


Mauritius.—The Journal Offciel of January 27th last 
published the contract concluded between France and Great Britain 
for the laying of the submarine telegraph cable between the 
islands of Réunion and Mauritius. 


New Cables.—The Journal Teéléegraphique states that 
the Eastern Telegraph Co. has applied to the British Government 
for authority to lay two cables in the bay of Porthcurno, Cornwall, 
to connect that place with the island of Fayal, in the Azores. 


New York and Philadelphia.—The American 'Tele- 
phone and Telegraph Co. are constructing conduits for under- 
ground telephone conductors between New York and Philadelphia, 
a distance of about 125 miles; provision is being made for eight 
cables of 120 pairs each, with Pupin bobbins arranged under the 
lead sheath. The working of this line isa matter of some dis- 
cussion, as it is the first large experiment made on the Pupin 
system with underground cables. 


Submarine Telephones.—At the naval ports a system 
of submarine telephones for connecting the permanent stationary 
vessels with offices and barracks on shore has been installed. It 
is thus possible for the Admiralty to speak direct to every 
stationary ship lying out from the quays. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, REPAIRED, 
'Trinidad-Demerara (No. 1.) .. os oe -» Aug. 26, 1901... ee 
Dominica-Martinique .. ee ee ee May7, 1902.. 
St. Lucia-Martinique .. eo May7, 1902 


Reissa-Issa Camaran ee Oct. 22, 1902.. 
Cayenne-Pinhei zie oo os Aug. 18, 1902 .. 
Port Arthur- Chifu (Closed) os Mar.7, 1904.. oe 
Jamaica-Colon .. ee Jan.6, 1905.. 
Tarifa-Tangier .. Jan. 18, 1904.. ee 
Puerto Plata- -Martinique Oct. 80, 1905.. April 4 
St. Vincent-St. Lucia .. .. Feb. 16, 1906 .. 
Tangier-Cadiz .. . Feb. 1906 .. 
LANDLINES. 

Puerto-Barrios .. . Aug. 28, 1902.. 
Communication with Brazil via Galveston on | July 18, 1905 .. 
Bachkale-Deliman Feb. 12, 1906 .. 


Telephone Wires week an action 
was concluded in which a Mr. J. Nield sued the Nationa] Telephone 
Co. for damage to his property and injuries to his pigeons by over- 
head wires. The judge inspected the premises, and decided that 
the roof of the building had been damaged, and that the wires 
prevented the pigeons from having clear access to the entrance of 
the dovecote ; verdict for the plaintiff, with special costs. This is 
the first instance of a claim on account of pigeons being injured by 
telephone wires. 


Wireless Telegraphy.—The daily Press announces that 
the De Forest Wireless Telegraph Co. has sent messages from its 
station at Coney Island to Ireland, a distance of 3,200 miles. On 
one night 1,000 words were transmitted, of which 572 were received 
and recorded. It is further added that, “ when the correct pitch to 
use for Ireland has been ascertained, commercial work will be 
started across the Atlantic.” It is then proposed to send 
messages from San Francisco to Ireland, with two relay 
stations. 

On account of the frequent rupture of the cables with the 
Philippine Islands, the Governor, General Greely, has decided to 
establish a system of wireless telegraphy between the principal 
islands forming the group. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Bangour Village.—April 9th. Electric lighting of 


four homes for acute cases, hospital, nurses’ home, and farm offices 
for the Edinburgh District Lunacy Board. Specification on 
application to the Architect, H. J. Blanc, 25,. Rutland Square, 
Edinburgh. 


Belfast.—April 16th. Coal and ash conveying plant, 
bunkers and chain-grate stokers. See “Official Notices” March 


Bristol.—April 18th. Electric lighting of Tobacco Ware- 
house, Cumberland Basin, and the maintenance of the work for 
twelve months after completion. Secretary of Docks Committee, 
£3 deposit. 

Chorlton.—April 18th. The Guardians invite tenders 
for the electric lighting of their workhouse and hospitals at 


Withington. Mr.:G. R. Peers, A.M.I.E.E., 16, John Dalton Street, 
Manchester (deposit, three guineas). 


Christiania,—April 18th. Tenders are invited by the 
Norwegian State Telegraph Department for the supply of 2,013 
metres of 506-pair cable. Particulars (in Norwegian) may be seen 
at the offices of the Commercial Intelligence Branch of the Board 
of Trade, 73, Basinghall Street, London, E.C. 


Darlington,—April 30th. Condensing plant, for the 
Electricity Works. See “ Official Notices” to- day. 


Devonport.—April 12th. General stores for the elee- 
trical 


Dundee. 
department. 


East London.—Mareh 13th. ‘The time for sending in 
tenders for installation of street fire alarms has been extended 
until May 4th. 


(yeneral stores for the electricity . 


Exeter.—April 11th. Overhead equipment for % mile 
of tramway route. See “ Official Notices” March 30th. 


Glasgow.— April 23rd. Cables, wires, meters and 
carbons, for the electricity department. See “Official Notices” 
to-day. 


Greenock,—April 6th. The Greenock and District 
Combination Hospital Board invite tenders for (1) electric light- 
ing; (2) electric lifts; (3) telephones and electric bells for new 
combination hospital, in course of erection. John Dixon, 
A.M.Inst.M.E., consulting engineer. Particulars from Colin Mac- 
Culloch, Clerk to the Board, Municipal Buildings, Greenock (one 
guinea, returnable). 


Havana,— April 20th. Tenders to the “Secretaria de 
Gobernacion,” Havana, for the construction and working of a tele- 
phone system extending over a radius of 10 kilometres in Caimanera. 
A copy of the “ Gaceta” containing a copy of the official notice 
may be seen at the Commercial Intelligence Branch of the B. of T., 
73, Basinghall Street, E.C. 


Hull,—April 19th. Coal-bandling plant, condensers, 
pumps, pipework, &c., for the Electricity Works. See “ Official 
Notices ” to-day. 


Islington,—April 11th. Cables and transformers for 
the Lighting Committee. See “ Official Notices” to-day. 


Leeds.—April 9th. Steam turbine, two-phase alternator 
and exciter (3,000 Kw.), condensing plant and piping, for the elec- 
tric lighting department. See “Official Notices” February 23rd. 


Portsmouth,—April 10th. Stores, &c., for the Cor- 
poration. See “ Official Notices” March 23rd. 


Salford.—April 21st. One 750-Kw. steam turbo-gene- 
rator and condensing plant. See “ Official Notices” March 28rd. 


South Shields.—April 18th. Ten open staircase-type 
top-seat motor-cars with “ Brill” trucks. See “ Official Notices” 
to-day. 


Wallasey.—April 18th. Boilers, 500-Kw. steam alter- 
nator (single-phase), also extensions to electricity works buildings, 
for the U.D.C. See “ Official Notices” March 23rd. 


Warrington.—April 10th. Earthenware ducts for the 
Electricity Department. See “Official Notices” March 30th. 


West Ham.—April 11th. Cable for the electricity 
department. See “ Official Notices” to-day. 


CLOSED. 


Birmingham,—The Tramways Committee of the T.C. 
has accepted the following tenders for the reconstruction of the 
tramways :— 


Wn. Griffiths & Co., Lodge Road route -. £14,289 
J Aird & Co., Bordesley Green, Holloway Head, Bolto 

Road, Thimble Mill Lane, and Leopold Street route 43,698 
Dick, Kerr & Co., Cannon Hill Park route . is és 6,235 


Blackburn.—The Corporation has suede the tender. 
of the Adams Manufacturing Co., Ltd., for the supply of Sturtevant 
“ Igranic ” motor starting rheostats for the ensuing year. 


(Continued on page 559.) 
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RECENT EXTENSIONS OF THE LONDON UNITED TRAMWAYS. 


Tt recently opened Surrey extensions of the [london 


United Tramways are interesting to the technical man 


View or KINGSTON 


SUB-STATION. 


Bia.” 


by reason of the unusual difficulties encountered — in 
their construction ; also on account of new features adopted 
by Sir James Clifton Robinson in his specification for the 
track work, and last, but not least, 
because they are the first tramways to 
cross a Thames bridge. 

The work comprises 10} 
route, or 19 miles of single track, of 
lying in 


miles of 
which 54 miles of route 
Kingston and Surbiton, for the most 
part, were opened to the public on 
Thursday, Marcel Ist. These new lines 
start with a double junction in Hampton 
Wick at the end of Kingston Bridge, 


with the Richmond Bridge — and 


Hampton Court line. Crossing the 
river they pass along Clarence Street, 


Kingston, which was widened — by 
pulling down and setting back the old 
Eden Street a branch 

James’ Road over 
How’s Mill River to Surbiton Sta- 
tion. At the station the line 
divides, one section leading to Tol- 
worth, while the other proceeds by way 
of Victoria Road and terminates at Windows Bridge in 
Thames Ditton. Extensions from the Ewell Road line are 
contemplated towards the high lying ground at Hook, and 
further lines are authorised from Windows Bridge to 


properties. At 


leads along St. 


Molesey, and thence across Hampton Court Bridge to join 
the main line once more at Hampton Court. In the St. 
James’ Road the bridge over the Hog’s Mill River is a skew 
brick arch, which was widened on both sides by building 
extension skew arches. 

From the junction of Clarence Street and London Road 
the line branches off under the L. & S.W. Railway 
bridge, and passes up the Richmond Road to the 
boundary between Ham and Kingston: another branch 
up Kings Road leads to the Kington Gate of Richmond 
Park. The roadway under the railway bridge was lowered 
2 ft. 6 in., it being necessary to underpin the retaining wall 
carrying the footpath on the west side of the road, and to 
build a retaining wall to carry the footpath on the east side. 

Returning to the main route to Wimbledon, which will be 
opened shortly, the lines procecd up London Road, at the 
end of which a branch cuts off to the left up Kingston Hill 
to the borough boundary, while the main route continues 
alone Cambridge Road, Kingston Road, &c., Coombe Lane 
to the Wimbledon boundary beyond Raynes Park Station, 
and will eventually run Wimbledon and up 
to the Tooting terminus of the L.C.C. tramways. — In 
Kingston Road the track passes under the main line of 
the L. & SW. Rly., where some heavy work was encoun- 
tered in lowering the road some 1 ft. 6 in. The bridge 
carrying the railway had to be underpinned ; the work was 
executed in Staffordshire blue brick laid on a foundation of 
cement concrete 2 ft. thick. To drain this portion of the 
road a new 12-in. sewer was laid a distance of 900 yds. ; 


through 


four 30-in. water mains belonging to the Metropolitan Water 
Board had also to be lowered, this latter work being carried 
out by Messrs. Thomas Docwra & Sons. Other work 


‘J 


Fic. 2.—Tue SwitcHnoarD, CONVERTERS AND NEGATIVE Boosters : 


KINGSTON SUB-STATION, 


included the complete removal of Darby Lodge, the lines 
now running where formerly the villa and garden stood ; the 
the Beverley Brook bridge, consisting of a brick arch, was 


also removed and replaced by a wide steel deck bridge, 
G 
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with -easy gradients. on either side. 
ground on this road being very bad, excavations. were 
made to a depth of 6 ft., filled in with ashes, and a 


concrete bed 12 in. 
to 24 in. thick laid 
over all. West 
Barnes Lane, for- 
merly old 
country lane 25 ft. 
wide, has now been 
converted into an 
excellent road 45 
ft. wide: a fine 
avenue of 100 elms 
was removed in 
carrying out the 


work. Concrete . 


retaining walls were 
built for the side 
walks, and extensive 
drainage work was 
necessitated. Here 
again, on account 
of the treacherous 
nature of the soil, 
the concrete bed 
was increased in 
thickness in several 
places up to 15 in. 
In all, there were 
31 jwidenings on 
these routes, 29 of 
which were carried 
out by , con- 
tractors, Messrs. 
J. G. White & Co., 
who have the whole 
of this tramway 
work in hand. 

With regard to 
the track construc- 
tion, the rails are to 
British Standard 
Secs. No. 3 and 3C, 
The joint adopted, 


Owing’'to the 


Fic 3. 


WESTINGHOUSE 500-kw. Rotaries:- KINGSTON SUB-STATION. 


12 in.iwide ‘by } in. thick, are fastened under the rail by 
hook bolts, the plate being between the rail. and joist. 
The ‘attachment is’ made by the hooks of the bolts fitting 


into slots made in 
the upper flange of 
the joist, the bolts 
passing up through 
holes in the plate 
and bottom flange 
of the rail, and 
being secured by 
nuts, screwed down 
on to bevel 
washer, 

Another special 
feature connected 
with the track con- 
struction is the use 
of transverse 
sleepers, At inter- 
vals of 9 ft. along 
each track a sleeper 
consisting of a 6-ft. 
length of old tram- 
way girder rail with 
a depth of 6 in. 
and a_ flange of 
similar size is em- 
bedded in the con- 
crete foundation, 
with the flange 
uppermost. ‘This 
sleeper is firmly 
fastened to each rail 
by means of two {- 
in. bolts with 
bevelled washers. 

The poivts and 
crossings are of man- 
ganese cast-steel 
supplied by Messrs. 
Edgar Allen & Co. 
All the points are 9 
ft. 6 in. long on tread 
and are drained. 


Fig. 4. Typrcan Srreet Scenes ON THE RECENTLY-OPENED SURREY EXTENSIONS, SHOWING THE New Cars. 


known as the girder joint, is constructed as follows 
A piece of steel H joist, 30 in. long by 5 in. wide and 8 in, 
deep, weighing 30 Ib. per ft., and a steel plate 80 in. long by 


All the joints are bonded with two Crown copper bonds, 
4/0 section 82 in. in length. The track is cross bonded 
every 40 yds. of double track, and the two sets of rails 
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every 80 yds. After the platelaying and bonding had been 
completed, the track was concreted in, being subsequently 
paved between the rails and for a space of 14 in. outside 
each outer rail, with Australian Jarrah wood blocks. 

An edging of best Aberdeen granite setts is laid on the 
outside of the wood paving, grouted with pitch and dried 
shingle. The blocks were supplied by the Acme Flooring 
and Paving Co., Ltd. 

The overhead construction is similar to that employed on 
the old lines, span-wire construction being used throughout. 
Two sizes of pole only are used, supplied by Messrs. J. E. & S. 
Spencer. All the poles are 33 ft. in length, and since the span- 
wire is erected at a uniform height of 23 ft. above the level 
of the rails, the poles are much heavier than those usually 
employed. 

The trolley wire is No. 00 B. & S. grooved wire, suspended 
by mechanical ears, soldering only being allowed at feeder 
and anchor ears. No splicing ears have been used. 

The angle of all mechanical and trailing frogs is 10°: the 
mechanical frogs are of the ‘“ Slough’s patent type,”’ made 
adjustable for any hand, and are operated mechanically in 
conjunction with the track points, 

The crossings were not erected until the whole of the 
special work had been completed, when the angles of the 
wires were carefully measured and a_ suitable crossing 
supplied. 

The new tramways in the neighbourhood of Kingston and 
Surbiton are fed from a sub-station situated in London 
load, Kingston, which is supplied with three-phase current 
at 11,000 volts, 333 cycles, from the Lot’s Road power 
house of the Underground Electric Railways Co., which was 
fully described in the Ex.xcrricaL Review, June 9th and 
16th, 1905. The complete electrical equipment of this sub- 
station, consisting of transformers, rotaries, switchgear, booster 
and fittings, was supplied by the British Westinghouse Co., 
and is of their standard design. 

The direct current switchgear is similar’ to that installed 
in the sub-stations of the District Railway and described in 


tripping devices : they are capable of rupturing under emer- 
gency conditions, circuits up to 8,500 kilovolt-amperes. 
Seven 200-Kw. transformers of the oil-insulated self- 
cooling type have been provided, one of which is to be used 
asa spare. Their efficiency is 97 per cent. at half or full 
load, and 96 per cent. at quarter load. 
Two rotaries are at present installed, each of 500-Kw. 


capacity, at 550 volts at the commutator. They are com- 


Fic. 5,.-EXTERIOR OF THE KINGSTON SUB-STATION,. 
pound wound, and provision has been made in the field 
winding for over-compounding of from 525 volts at no load 
to 550 volts at full load. Each rotary is fitted with a 
Westinghouse type “ CB” induction motor for running the 
machine up to a speed above synchronism, and a load resist- 
ance is provided on one phase of the machine for regulating 
this speed. The efficiencies of the rotaries are 4 per cent. 
on full load and:91-per cent.ion half load, respectively. 

Two 15-KW. nega- 
tive booster sets are 
provided. Both motor 
and = generator are 
mounted on a_ single 
cast-iron base, and the 
armatures on a single 
shaft. The efficiency 
of the set at full load 
is above 76 per cent. 

further sub-sta- 
tion is to be erected at 
Wimbledon for sup- 
plying energy to the 
local routes, and the 
proposed — equipment 
will include three 500- 
KW. rotary converters, 
10 oil-insulated self- 
cooling — transformers 
and two negative 
boosters, together with 
the necessary switch- 
gear by the same 
contractors, as in 
the case of — the 
Kingston — sub-sta- 


tion. 

The cable con- 
tract in connection 
with this~ work, 


which was one of 


Fic. 6.—Virw or THE GENERATING PLANT, PowrR Station. 


the article referred to above. The circuit-breakers will 
operate at any predetermined current within a range of 50 
per cent. above and 20 per cent. below the normal. 

The high tension switches are of the triple-pole oil-break 
type, the contacts being enclosed in iron oil tanks, which 
are installed in separate brickwork cells. The switches are 
hand-operated by levers, and are fitted with reverse current 


the largest ever let 
in this country, was 
carried out by Messrs. 
Henleys, and included 30 miles of three-core H.r. and about 
45 miles of 1.1. cable. 

Two H.1T. cables were laid, each consisting of 3—*05 sq. in. 
paper-insulated cores, lead-sheathed, and armoured with 
galvanised steel wire, the route being from Lot’s Road, 
Chelsea, over Wandsworth Bridge, through Wandsworth, 
Southfields, Wimbledon Park, to the point where it joins the 
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tramway route in Wimbledon, which it follows to the 
Kingston sub-station. 

The Lr. cables are of the single-core, paper-insulated, 
lead-sheathed type. The cables were laid both on the solid 
and drawn-in systems. 

For the operation of the new routes, some 40 new cars have 
heen provided ; these are of the top-covered, double-decked 
type, mounted on two maximum traction trucks made by the 
J. G. Brill Co., and 
were supplied — by 
the United Electric 
Car  Litd., 
Preston. Each car 
will seat 74 pas- 
sengers, 30 inside 
and 44 on the 
upper deck. Thirty 
of the cars are 
equipped with two 
(No. 80) motors of 
10 HP. each, of the 
Westinghouse 
make, and 10 with 
two (No. 200) 
motors of 30 


generating units cach of 1,000-KW. capacity, and the 
necessary boiler plant, &c. The additional generating plant 


is similar in design to that originally installed, the engines, 
hy the Allis-Chalmers (o., being of the vertical compound 
Corliss type, with H. and L.p. cylinders 26 in. and 54 in. 
diameter respectively by 48 in. stroke. 

These engines are rated at 1,400 u.P., with a speed of 
O4 


The gencrators are of the revolving field type 
with 32 poles, and 
were supplied by 
the British Thom- 
son-Houston Co. 
Each generator 
has an output of 
116 amperes, three- 
phase, 25 cycles, at 
5,000 volts pres- 
sure; the excita- 
tion being at 500 
volts pressure. The 
H.T. output from 
the power station 
is transmitted to 
the company’s sub- 
stations situated at 


of the same make. 
The controllers are 
also of the Westing- 
house type. 

From the fore- 
going will be 
seen that the com- 
pany’s operations on 
the Surrey side of 
the Thames have 
made excellent 
commencement, and 
when circumstances 
permit, as no doubt 
will be the case in 
the near future, the 
inclusion of — the 
town of Richmond 
in ibe system, the 
latter wil provide 
equally up-to-date 
travelling facilities 


Hounslow, Fulwell, 
Hanwell and Hayes 
for the supply of 
the more distant 
sections of — the 
tramways. 

The Fulwell sub- 
station, which is 
typical of the 
others, and contains 
an equipment of 
Baten. statue 
transformers and 
rotary — converters, 
was described in 
the ELECTRICAL 
Review, April 
10th, 1903. 

In conclusion, 
our thanks are 
due to Messrs. 
J. G. White and 


on the Surrey, as 
now existing on the 
northern side of the 
river. 

The company’s energies, however, have not been confined 
to Surrey only, as Messrs, J, G. White & Co, have simul- 
taneously carried out the construction of five miles of track 
at Brentford for the company. This line runs from Brent- 
ford High Street to Hanwell Broadway, and is double track 
throughout. Heavy widenings were also the order of the 
day in connection with this extension. 

The rapid progress of the company’s operations from their 
inception, has heen frequently referred to in our columns : 
the first’ section of route. from Shepherd’s Bush and 
Hammersmith to Acton and Kew Bridge, some 7} miles in 
length, was opened in April, 1901: extensions followed to 
Southall and Hounslow in July, 1901 ; to Twickenham, 
September, 1902: to Hampton Court, March, 1903; to 
Uxbridge and the Hammersmith branch line in June, 1904 ; 
followed by the first (Kingston and Surbiton) section of the 
Surrey lines, referred to previously, in March, 1905. 

The total route mileage now open amounts to 41 miles of 
electric: lines, and 1} miles of horse tramway connecting up 
Kew Bridge and Richmond, but isolated from the Middle-ex 
system by the King Edward VIL. bridge. This route mile- 
age will be increased to 504 when the Wimbledon and 
Tooting sections are opened to traflic. 

The routes lying in Middlesex are supplied with energy 
from the company’s original power house at Chiswiek, which 
as then existing, was fully described in the ELeerricaL 
Review, July 19th and 26th, and August 2nd and 9th, 
1901. Since that time, however, the equipment of — the 
station has been completed by the addition of two further 


“HISWICK 


1,000-Kw. 5,000-voLT 3-PHASE GENERATORS, 
PowER STATION. 


Co., for particulars 
of the work carried 
out by them on 
the Surrey exten- 
sions, and to Nir J. Clifton Robinson and staff for 
information and facilities afforded to us in connection with 
the above article. 


Municipalisation at Vienna,—A state of peace has 
heen proclaimed between the Vienna Municipal Council and the 
International Electricity Co. of that city, by the provisional adoption 
of an agreement which will terminate the embittered contest which 
has been waged by the former against the latter for a period of five 
years, and which has hampered the company in the carrying on of 
its business. To hark back to past grievances, which have been set 
forth in these columns from time totime, would be injudicious now 
that affairs have embarked upon a smooth course which should be 
satisfactory to these two rivals in the supply of electricity in the 
Austrian capital. Under the old agreement the municipal council 
is empowered to acquire the company’s undertaking in 1914. The 
new agreement provides, however, that the expropriation can take 
place at any time previous to that year by the serving of a two 
years’ notice, and the purchase price has been fixed at 21,000,000 
kronen as on April 30th, 1906, this amount being reduced by 
44 per cent. for depreciation for cach subsequent year. The com- 
pany is to pay to the town for new connections at the rate of 15 per 
cent. of the gross receipts from the supply of current and meter 
rentals. All legal proceedings between the two parties are to be 
abandoned, and in order to obtain cheaper prices in future it is 
proposed to buy on the common account of the municipal and com- 
pany undertakings, all stores or supplies of oil, cable, transformers 
and meters. When the transfer has been completed, the company 
will still have central stations or railways, which are being well 
developed at Bielitz, Fiume and Teplitz-Kichwald at the presen 
time, 
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CONTRACTS CLOSED. 


(Concluded from page 554.) 


Bridlington.—The contract for lighting the extension to 
the Royal Prince’s Parade, Gardens, Theatre and Café, was let to 
Messrs. Ward, Barker & Co., Harrogate, at £575. Tantalum lamps 
are being largely used in the theatre and café. This new extension 
is to be opeued by the Lord Mayor of London, who will visit the 
town, with the Sheriffs of London, for this purpose on July 6th. 
Messrs. Ward have also in hand the re-wiring of the New bc and 
Gardens. 


Clyde Navigation Trustees,—The have 
accepted the offer of Messrs. Kelvin & James White, Ltd., for the 
main switchboard for Clydebank Dock, it being the lowest and 
otherwise satisfactory, and have given authority to the Workshops 
Committee to order from Messrs. Stothert & Pitt three electric cap- 
stans, in addition to the six they are at present making under 
contract to complete the requirements of the North Quay of 
the outer basin of Clydebank Dock, and of the two hoists being 
erected, 

The Trustees have accepted the offer by the Mirrlees, Watson Co., 
Ltd., for two lift pumps for the water purifying plant for the power 
station at Clydebank Dock, that of Messrs. Stothert & Pitt for 
four electric cranes, and that of Messrs. Cowans, Sheldon & Co. 
for two electric cranes required for Clydebank Dock. 


Glasgow.—The Tramways Committee has accepted the 
following offers :— 


Vulcanised wire Siemens Bros, & Co. 


Street — ar Stewarts & Lloyds. 
Enamelled iron ‘plates Wm. Landell. 
Electric fan... we The Electrical Co, 


Spiral axle-box springs Geo. Turton, Platts & Co. 


Greenock.—The following is a list of the tenderers for 
the two 750-kw. steam generating sets and one 750-kw. motor- 
generator for the Electricity Department. The order has not yet 
been placed :— 


British Thomson-Houston Co., ay 

Brush Electrical Engineering Co., Loughborough. 
Bruce Peebles & Co., Edinburgh. 

British W: estinghouse Electric and Manufacturing Co., Manchester, 
British Electric Plant Co., Alloa. 

Browett, Lindley & Co., Mane hester. : 
Crompton & Co., London. 

Dick. Kerr & Co., London. 

Electric Construction Co., Ltd.,-Wolverhampton. 
Flectrical Co., Ltd., London. 

J. Fowler & Co., Leeds. 

General Electric Co., Birmingham. 

Jas. Howden, Glasgow. 

Johnson & Phillips, Kent. 

Mather & Platt, Ltd., Manchester. 

Mavor & Coulson, Glasgow. 

Thomas Parker, Wolverhampton. 

Phoenix Dynamo Manufacturing Co., Bradford. 
Parsons, Ltd., Newcastle-on-Tyne. 

Richardsons, Westgarth & Co., Hartlepool. 

John A. Rudd, Glasgow. 

Siemens Bros. & Co., London 

Vickers, Sons & Maxim, Lid, ” Sheffield. 

Witting, Eborall & Co., London. 


Halitax.—The B. of G. has accepted the tender of Mr. 
Joseph Hamer for the supply of electrical fittings to the workhouse. 


Hobart (Tasmania).—The contract for the new tele- 
phone switchboard for Hobart G.P.O. has been awarded to the 
Western Electric Co. 


London,—The L.C.C. has received the following tenders 
for equipment at Limehouse, Shoreditch and Mildmay Park tram- 
way sub-stations :— 


1.—ELEveEN InpuctTion Moror-GENERATORS, 


Siemens Bros. & Co. .. ceemncaaiaan £19,242 10 0 
British Westinghouse Oo... 19,416 10 6 
General Electric Co. . «eo 20,102 5 0 
Brush Electrical Engineering Co. ee 20,472 1 0 
Electric Construction 20,729 19 O 
Dick, Kerr & Co. 21,053 14 0 
Mather & Platt, Ltd. . es “ 21,965 0 0 
British Thomson-Houston Co. 22,075 0 0 
Vickers, Sons & Maxim, Ltd. es ea 24,888 0 U 
2.—HiGH anp Low TENSION SwiTCHGEAR. 
Ferranti, Ltd. .. (reeommended) £8,304 17 6 
General Electric Co. .. ave 8,556 4 0 
J. E. Spagnoletti & Co. 9,070 0 0 
Dick, Kerr & Co. as an les 2 9,624 6 8 
Evered & Co. 10,020 18 0 
British Westinghouse ee 10,822 15 0 
Siemens Bros. & Co... 10,850 0 0 
Electric > 10,878 10 0 
Elliott Bros. .. 12,092 0 0 
8.—Low Trnston SwITCHBOARDS. 
Eckstein, Heap & £2,413 17 3 
Ferranti, Ltd. .. -_ 2,832 3 0 
Evered Co. 2,92718 8 
Electric Construction Co. Ae 2,928 0 0 
Bertram on 8,126 0 0 
Siemens Bros. & Co. ry = 8,172 0 0 
John Fowler & Co, (Leeds), Ltd Pm xs 8,244 0 0 
Edison & Swan Co. -- 8945 00 
British Westinghouse ©o. 8,865 4 0 
Dick, Kerr & Co. 8,665 0 0 
tt Bros. ee 4,161 8 0 


It is proposed to accept the offer of Mr. H. R. Mansfield and of 
Hosea Tugby & Co. to supply 300,000 stoneware cable ducts for the 
first section of the northern tramways, at the rate of £14 per 
thousand; the tender of W. Cory & Son, Ltd., amounting to 
£33,854, for the s"pply of coal to the Greenwich power station, 
with demurrage at the rate of 2d. a ton of coal per day ; the tender 
of the British Westiaoghouse Co., at £9,987, for three gas engines 
for the sewage pumping station at Bermondsey ; that of J. O. 
Grant & Taylor, at £151 93., for wiring the Brixton fire brigade 
station, and that of J. Defries & Sons, at £120, for wiring the 
Herne Hill sub-station. Eleven tenders were received in each of 
the two latter instances. 

PaDDINGTON.—The B.C. on Tuesday accepted the tender of the 
General Electric Co., Ltd., for the annual supply of electric lamps 
and shades. 

SHOREDITcH.—The B.C. on Tuesday accepted the following 
tenders for annual supplies for the electric lighting undertaking :— 


Cables and sundries, Messrs. Johnson & Phillips, Ltd., W. = Glover & Co., 
Ww. T. Henley’ s Telegraph Works Co., Litd., and G. Bra’ 
stores, Messrs. A. Howard & Co. Middleton Jas. Gibb and 


BreRMONDSEY.—The B.C. accepted the following tenders on 
Tuesday for annual supplies in connection with the Electricity 
Undertaking :— 


Are lamp carbons, estimated quantity required 25,000 pairs, Geipel & Lange, 
£2 19s, 1d. per 1,000, 20 tenders 

Conduits, Doulton & Co., six ‘tenders. 

Meter boards, estimated quantity required 100, British Insulated & Helsby 
Cables, Ltd., £9 12s. per 100, 15 tenders. 
‘ a oils, Silvertown Oil Storage Co., dynamo oil, 1s., crank chamber oil, 

C. C. Wakefield & Co., cylinder oil, 2s. 4d., forced lubrication chamber oil, 
1s. 5d., 20 tenders. 

Reason Manufacturing Co., for pr pon up to 15 amperes. 

Chamberlain & Hookham, itd. for meters. 

Reason Manufacturing Co., , for jan’ indicators, cut-outs, sealing 
troughs and standard fuses, 23 Ba 

Boxes, &c., Johnson & Phillips, 10 tefiders. 


Istineton.-—The Lighting Committee has provisionally decided 
to place the following orders :— 


Union Electric re Ltd., 250 ‘‘ Excello *' flame lamps, £1,705. 
Rowland Carr & Co., 250 lamp columns, complete with bases, shafts, 
crutches, &c., £2,125. 


Salford.—For the third year in succession the Adams 
Manufacturing Co., Ltd., have secured the contract to supply the 
Corporation of Salford with their Sturtevant “ Igranic” motor 
— rheostats for motors of from 5 to 30 B.H.P. inclusive. 

The Lancashire Dynamo & Motor Co., Ltd., have received an 
order from the Corporation for 12 months’ supply of motors from 
7 .P. to 30 H.P. for the fourth year in succession. 


Wimbledon.—The T.C. has accepted the following 


tenders for annual supplies for the electricity department :— 


Transformers.—British Westinghouse Electric and Manufacturing Co. 

Meters.—Ferranti, Ltd. 

Prepayment meters.—British Thomson-Houston Co. 

Oils —A. Duckham & Co.; First Anglo-Russian Oil Co. 

Electric lamps.—R. Woods & Co. 

Carbons.—Geipel & Lange. 

Engine-room stores.—Pryke & Palmer ; Jas. Gibb & Co. ; George Hatch and 
et Dicks’ Asbestos Co. ; F. Bird & Co.; Jas. Harvey; Brunner Mond 
an 

Cables. —Callender’ 's Cable and Construction Co., for high tension and 
private lighting cables ; St. Helens Cable Co., for public lighting cables. 

Conduits.—Albion Clay Co. ; Doulton & Co. 

Joint boxes and jointing material. —British Insulated and Helsby Cable Co. ; 
Lucy & Co.; Rumney & Rumney ; Callender’s Cable and Construction 
Co.; W. T. Henley’s Telegraph Works Co. 

Accessories.—Davis Electric Lamp Co.; General Electric Co. ; Straus & Co. 

Arc lamp globes.—Shaw & Co. 

Castings.—Jas. Gibb & Co. 

Fire-bricks and fire-clay.—Hall & Co. (Croydon), Ltd, 

Drawing materials.—J. Halden & Co. 

Printing.—Messrs. Drake, Driver & Leaver, Ltd. 


FORTHCOMING EVENTS. 


To-day’s Events April 6th).—At 7 p.m. I.E.E. (Manchester 
School of Technology. General meeting. At 8 p.m.— Mr. D. L. 
Sanda on ‘Some Automatic Devices for Electricity Control.’’ 


Saturday, April 7th.—At 2 p.m. North of England Institute of Mining and 
= chanical Engineers. Meeting at Newcastle. Discussion on the 
pene ger of the Committee on Mechanical Coal-Cutting: Part I1.; 
other papers for discussion and reading. 
At 8 p.m. Royal Institution. Prof. J. J. Thomson on ‘‘ The Corpus- 
cular Theory of Matter.” 
Monday, April Be —The Mech.E. (Graduates). Mr. P. A: Amy on “Tube 
ways and their Construction.” 
Tuesday, A “4 10th.—At 7.30 p.m. I.E.E. (Manchester). General meeting. 
r. H.C. Crews on * Lifts and Hoists.” 
At8 pans I. (Glasgow). Mr. A. H. Kelsall on Notes on Booster 


Nottingham Ga on of Mechanical and Electrical Engineers. Paper by 
r. H 
11th.—At 7.80 p.m. IE.E. (Students). At Northampton 
Institute. Mr. L. Lambeon “ Medical Electricity,” (with Demon- 
strations). 
At 8 p.m. of Engineers-in Sir C. 8. Forbes, 
on “The me Progress of and its Adaptabi ty to 
‘arious 
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THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THE following orders are issued :— 

Monday, April 9th.—‘‘ A’ Company, recruits’ infantry drill, 6 p.m.; technical 
instruction, 7 p.m; N.C.O. class, 9 p.m. 

Tuesday, April 10th.—** B’’ Company, recruits’ infantry drill, 6 p.m.; technical 
instruction, 7 p.m.; medical examination recruits, 7p.m. 

Wednesday, April 11th.--‘‘ badge examination for and “D"' Com- 
panies. 

Thursday, April 12th.—‘‘C’ Company, recruits’ infantry drill, 6 p.m.; technical 

"instruction, 7 p.m. 
- Easter Camp.--Recruits parade at Waterloo Station at 12 noon. 

Friday, April 13th.--Headquarters closed (Good Friday). 

Saturday, April 14th.—Week-end instruction for “B" Company (Chelmsford 
Detachment). 


Faster Camp. Efficients parade at Waterloo Station at 12 noon. 
Winrrip Capt. R.E., Adjutant, 
For O.C.E.E.R.E. (V.). 


Next Week's Issue.—Next Friday being Good 
Friday, the Exectrical Review for that week will be published on 
Wednesday morning. All matter for the ‘‘ Correspondence ” 
pages should reach this office by Monday morning next (first post). 
Notes and news matter should reach us in the course of that day, 
though late news of special interest will be welcomed up to Tuesday 
morning. 


Electro-Harmonic Concert and Presentation.—On 
Friday last, in addition to the usual entertainment, the members of 
the Electro-Harmonic Society marked the twentieth anniversary of 
the formation of the Society by a presentation to Messrs. H. 
Alabaster, T. E. Gatehouse and A. E. Izard. To each of the 
former was presented a solid silver jardini®re, and to Mr. Izard 
a silver-inkstand ; these vhjcts dart are shown in the accom- 
panying illustration, very kindly supplied by Mr. Tucker. The 
inscriptions were as follows :-— 


Presented to Henry ALABASTER, Esquire, by the members of the Electro- 
Harmonic Society on the occasion of the twentieth anniversary of the formation 
of the Society, and in appreciation of the valuable assistance rendered by him 
in the management of the Society and the conduct of its concerts during this long 
period. 

March 30th, 1906, 


Presented to Tom Exnesy Garenousr, Esquire, by the members of the 
Dlectro-Harmonic Society, on the occasion of the twentieth anniversary of the 
formation of the Society, and in appreciation of the valuable services rendered 
by him as honorary musical director of the Society's concerts during this long 


period. 
March 30th, 1906, 


Presented to ALrrep E, Izarp, Esquire, R.A.M., by the members of the 
Klectro-Harmonic Society, on the occasion of the twentieth anniversary of the 
formation of the Society, and in appreciation of his valuable services as joint 
musical director of the Society's concerts during this long period. 


March 30th, 1906, 


Lieut -Colonel K. EK. Crompton, who was in the chair, read a 
letter from Sir W. H. Preece expressing his regret that doctor's 
orders prevented his attendance, and said that 20 years ago a 
great event happened, viz., the foundation of the Flectro-Harmonic 
Society. Some people said that 15 years ago the three-phase 


system was invented, but that was an error, because 20 years ago 

the three faces of Alabaster, Gatehouse and Izard, came into step 

and took up the study of Harmonics. . Many faces had dropped 

out, but still the three well-known faces alluded to remained with 

them. It was not necessary to describe them individually ; all 
. »knew what. they had done for the Society. 


The three gifts were then presented, and in acknowledgment, 
Mr. Alabaster described the formation of the Society. In tbe first 
session the total membership was 115,and the first concert was 
held in the old Banqueting Room of the St. James’s Restaurant. He 
mentioned a few of the old members, and alluded with pleasure to 
the fact that his colleagues (say, friendly rivals) of the electrical 
Press had joined inthis movement. Heconcluded by wishing long- 
continued success to the Electro-Harmonic Society, and expressing 
his heartfelt thanks. 


Mr. Gatehouse said that when the idea of the Society was mooted, 
he and Mr. Alabaster went first to Sir William (then Mr.) Preece 
at the General Post Office, and stated how cordially it was received 
and supported. He, therefore, keenly regretted Sir William’s 
absence. He (Mr. Gatehouse) commenced his musical career at the 
age of 16, and had played in over 1,000 concerts, but this was the 
tirst acknowledgment which he had ever received of his missionary 
efforts. He had seen many musical societies formed and die from 
want of proper management and support, and he congratulated 
this Society on its success. He alluded to the golden rule that 
the greatest pleasure in life was the giving of pleasure to 
other people, and said that if he had succeeded in giving them 
pleasure, and they had any little place in the corners of their hearts 
for him, he felt only too well rewarded. He mentioned the names of 
various musical electricians, Hughes, Swinburne, Spagnoletti, &c., 
and referred to Mr. Alabaster’s excellent business management. of 
the purse-strings of the Society during the years he was secretary. 
He thought Mr. Lane a worthy follower of Mr. Alabaster, and that 
he kept an even tighter hold. He cordially referred. to, Mr. 
Izard, with whom he had played ever since they -were 
boys, and mentioned the great harmony which had always 
existed between them. Jokingly alluding to the fact that 
Mr. Izard was paid for his services, Mr. Gatehouse said 
he had to pay to belong to the Society, and the Secretary was 
sharp in seeing that the subscription was regularly paid. He 
tendered thanks to Mr. Tucker, Mr. Hughman and Mr. Rentell, and 
especially to Mr. R. K. Gray, the arch-conspirator, from whom he 
had ever received kindness and consideration from his earliest days 
when acting as inspector for Sir Samuel Canning in the cable testing 
department of the Silvertown -Co. Alluding to Yesaye, the great. 
Belgian violinist, who was said to have stated that it was no use 
for anyone to play the violin unless under 7 or over 70 years of age, 
he concluded with words of thanks to the Society. 


Mr. Izard made a short speech, thanking the donors, and alludiny 
to the pleasant working with the members of committee and the 
secretaries. With Mr. Gatehouse there had ever been harmony. He 
stated that for the first five years he was accompanist, with Mr. 
Thomson as musical director, and «after that he became musical 
director with Mr. Gatehouse. He prized the gift most highly. 


Appointments Vacant.—For the Clyde Navigation 
Trustees, an engineer to take charge of the Clydebank Dock 
Power station; electrician for the Lagos Government Rail- 
way at £300; switchboard attendant for Carlisle (25s.); two addi- 
tional assistants in the electrical engineering department at the 
Central Technical College, Exhibition Road (£300 and £150 
respectively). 


The Electro-Medical Quackery Case,—* Professor ” 
Richard was again before the Wolverhampton Police Court last, 
week, and further evidence was given by those who had undergone 
his “treatment” withont beneficial results. The case was again 
adjourned. 


Institution and Lecture Asso 
VIATION OF MECHANICAL ENGINEERS. —In a paper on “The Uses of 
Producer Gas,” read by Mr. A. E. A. Edwards, M.1.Mech.E., before 
this Association on March 15th, the author recommended the use of 
daily log-sheets to keep a check on the consumption of fuel, &c., 
giving examples to show how easily inexpert attendance might 
increase the amount of fuel used. Bituminous fuel producers 
should not be used for powers less than 200 H.p. The Gibson 
pressure indicator was commended as a convenient guide in judging 
whether the proper mixture of gas and air was being used, and as 
an approximate indicator of the power developed (due account 
being taken of the number of explosions) when the constants of 
the engine were known. 

Comparing the cost of town gas with that of producer gas, the 
author showed that the saving effected by the use of the latter was 
not sufficient to compensate for the extra trouble up to 25 H.p.— 
Birmingham town gas at 1s. 6d. being taken; but with 50 u.P. and 
upwards the saving was considerable. The running cost of a 
500-H.P. bituminous producer plant was equivalent to using town 
gas at 8d. per thousand. An efficient steam plant driving a factory 
was replaced by gas plant with an economy of more than 20 per 
cent. on the original running cost. 


Roya Instirution.—The following are included in the lecture 
arrangements after Easter:—Prof. Sir James Dewar, two lectures 
on ‘The Old and the New Chemistry.” The Friday evening meet- 
ings will be resumed on April 27th, when Prof. John W. Gregory 
will deliver a discourse on “Ore Deposits and their Distribution in 
Depth.” Succeeding discourses will probably be given by the Hon. 
Charles A. Parsons, Prof. J. H. Poynting, Prof. Arthur Schuster, 
Mr. Leonard Hill, Prof. H. Moissan, and Prof. Sir James Dewar 
and other gentlemen. 

On Friday evening last a lecture was given by Prof. P. Zeeman, . 
of Amsterdam University, on ‘Recent Frogress in Magneto- 
Optics.” 
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Royat Soorpry.—The following papers were down for reading 
yesterday 

Dr. W. 8S. Lazarus-Barlow. ‘‘ On Retardation of the Discharge of an Electro- 
scope by means of certain Radio-active and other substances.” Communicated 
Sir William Ramsay, 8. 

Dr. E. H. Biichner. “ Ona Mineral, which retards the Rate of a tig of 
an Electroscope.’’ Communicated by Sir William Ramsay, K.C.B., 
L. H. Walter. ‘‘On a New Method of Obtaining Continuous Currents a a 


Magnetic Detector of the Self-Restoring Type.’’ Communicated by Prof. 


Ewing, F.R.S. 
Hon. R. J. Strutt, F.R.S. ‘‘On the Distribution of Radium in the Earth's 


Cc ‘rust, and on the Harth’s Internal Heat. 

Kino’s Cortece.—-The forty-sixth annual dinner will be held 
at the Hotel Cecil, on Monday, May 7th. Mr. Justice Grantham 
will take the chair. 

L.E.E. (StupEnts). 
has been postponed. 

|.E.E. (BrrMINGHAM).—The meeting tixed for April 4th has been 
postponed until the 25th inst. Dr. D. K. Morris and G. A. Lister 
will then read a paper on “The Testing of Transformers and Trans- 
former Materials”; a paper on “ A Simple Method of Measuring 
High Voltages ” will also be read by Mr. E. A. Watson. 

..E.E. (LeEps).—The third annual dinner of this section took 
place on 29th ult. at the Hotel Metropole, Leeds. There were 70 
guests present from the principal towns in the county. Mr. A. B. 
Mountain, of Huddersfield, occupied the chair. 

Mr. Robert Hammond, of London, submitted the toast of ‘The 
Corporation of Leeds,” and Mr. R. A. Smithson responded. 

Alderman Matheson, chairman of the Leeds Electricity Com- 
mittee, proposed the health of “The Institution of Electrical 
Engineers.” The toast was acknowledged by Mr. R. Kaye Gray. 

Mr. A. G. Lupton, the Pro-Chancellor of the University of Leeds, 
gave “The Leeds Local Section.” The chairman, in responding, 
alluded to the useful work the Institution was doing. It wasa 
matter of regret that members of other industries did not show 
more interest in the work of electrical engineers, so that the latter 
might become better acquainted with the needs of manufacturers and 
others, who might benefit from the application of electricity to the 
machinery. Mr. lL. Pearce, chairman of the Manchester I.ocal 
Section, also replied. 

NortinGHaM Guinp or Enectrical ENGINEERS.—Mr, P. H. 
Brown, of the Brush Electrical Engineering Co., Loughborough, 
lectured last week before the Guild on ‘“‘Tramcar Equipments.” 

Rovat Society or GxLascow.—On 28th ult. 
Prof. James Blyth, M.A., LL.D., read a paper on “The Experi- 
mental Bases of Some Theories in Electricity.” 


~The visit to the Amalgamated Press, Ltd., 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELnoTRICAL Revinw posted as to their movements. 


Central Station Engineers,—With reference to the 
advancein salary granted to the chief electrical engineer at Shipley, 
we understand that the recommendation, which was adopted, was 
as follows :—‘“ Mr. 8. D. ScHoFIELp, electrical engineer, from £250 
to £275 per annum, witha further advance of £25 on April Ist, 
1907.” 

The Dover T.C. has appointed Mr. Haroity BrownscomeeE as 
junior shift engineer at the electricity works. 

The St. Helens T.C. has been recommended by the Electric 
Supply Committee to increase the salary of Mr. HounincswortH 
hy £50 a year. 

Mr. HerBert J. SKINNER, improver at the Urban Electric Supply 
Co.’s works at Weybridge and Walton, has been appointed as switch- 
hoard attendant at the Falkirk Electricity Works. 

Mr. Fenton, a member of the Nelson Borough Electricity Staff, 
who is leaving for Canada, has been presented by the employés 
with a handbag, shaving outfit, and pipe and pouch. 

The staff and employés of the Sheffield Electric Supply Depart- 
ment on Friday presented a case of cutlery to Mr. S. BE. Feppen, 
chief of the department, asa wedding gift. 

The York Electricity Committee recommends the appointment of 
Mr. W. A. TuRNBULL, of Bury, as works superintendent, at £150 
per annum. 

The Gloucester T.C. has rearranged the electricity station staff, 
with salaries as follows: Mr. A. C. Heaney, chief assistant and 
station superintendent, £3 per week; Mr. J. B. Fextua, station 
engineer, £2; Mr. W. ALLEN, senior charge engineer, £1 15s.; Mr. 
W. L. THomas, charge engineer, £1 15s.; Mr. J. Tarn, charge 
engineer, £1 5s.; Mr. H. HopcEs and Mr. B. A. Suirn, switchboard 
attendants, £1. 

Mr. HeERBER?T BROADBEN?, chief engineer of the Perth Gas Co. 
‘West Australia), is leaving to-day to catch the Orfona at Naples, 
on his return. During his stay he has placed orders for one engine 
and two sets of condensers with Messrs. Willans & Robinson ; one 
500-KW. generator with the General Electric Co., Ltd. ; a 1,000-H-p. 
boiler, with automatic stokers, with Messrs. Babcock & Wilcox; a 
balancer with Messrs. J. H. Holmes & Co., and various minor 
orders. 


Tramway Officials.—It has been decided not to appoint 

another traffic manager at Burton-upon-Trent to fill the vacancy 
‘caused by the present one leaving to take up another appointment : 
tut the genasal menager has arranged these duties among ths 


other members of his staff, owing to the fact that there is now not 
the same pressure of work in the electricity department, which ‘is 
combined with the tramways, as there was formerly. 

Mr. E. H. Morrran, formerly traffic superintendent of the Poole 
and District Electric Traction Co., Ltd.. has received an appoint- 
ment under the Isle of Thanet Electric Tramways and Lighting 
Co., Ltd. 

Mr. A. L. C. Fell notifies that the offices of the London County 
Council Tramways Department will on and after April 7th be 
transferred to 62, Finsbury Pavement, E.C., and all communications 
must be addressed there. 


General .—The employes of Messrs. Willans & Robinson, 
of Rugby, on March 29th, presented a gold watch and chain in 
ease, and an album containing the names of the subscribers, to Mr. 
Henry T. Guar, chief assistant of the outdoor depatiment, who is 
leaving to take up an appointment in London. 

The Folkestone staff of the National Telephone Co. have presented 
an umbrella and walking stick to Mr. Bacon, chief inspector of the 
district, who is leaving for Leatherhead. 

At a meeting of the Royal Institution on Monday, Prof. J. Perry, 
F.R.S., was elected a member. 

At the meeting of the City of London Corporation last week, the 
resignation of Mr. H. Leste Dixon, the inspector of overhead 
wires, was reported. The Streets Committee was instructed to 
report upon what steps should be taken with regard to the future 
inspection of overhead wires. 

At-last-week’s meeting of the board of the National Telephone 
Co., the vice-President, Mr. GrorGE FRANKLIN, was unanimously 
elected as president of the company in the place of Sir Henry 
Fowler, M.P., who had resigned. Mr. Samuvn HERRIcKk Sanps 
was elected as vice-president. 

Mr. W. Pottarp Dicsy has changed his address from Trafalgar 
Buildings, Charing Cross, to 82, Victoria Street, S.W. 

The Bridlington T.C. has increased the salary of Mr. 'T. E. Morr, 
chief clerk, electricity department, by £9 10s. per annum to 
April 1st, 1907, and then by annual increments of £6 10s. per 
annum to £104. 

Mr. T. W. A.M.1.M.E., A.M.L.E.E., who opened and 
managed for some four or five years the Manchester branch office 
of the British Thomson-Houston Co., Ltd, bas been appointed 
district manager for Messrs. Crompton & Co., Ltd., to control a 
Jarger district, including the Lancashire and North-Western 
Counties. The chief offices and new showrooms for this (istrict 
are at Woodall’s Buildings, 42, Deansgate, Manchester. 

At the staff dinner on Friday of the Brighton general stati of the 
National Telephone Co., an illuminated address was presented to 
Mr. F. W. Taytor, district manager, as a token of esteem. 

Mr. L. R. LEx is proposed by the Fire Brigade Committee of the 
L.C.C. as electrical and mechanical engineer at a salary of £400 a 
vear, and Mr. V. A. CoRNELIUS as assistant electrical engineer at a 
salary of £200 per annum, both appointments being in connection 
with the inspection of the electric lighting and heating and other 
mechanical arrangements at theatres and other places of public 
entertainment. The number of applications for the first position 
was 185, and 259 were made for the second position. 

The Australian Mining Standard says that Mr. Joun HESKETH, 
formerly Commonwealth electrical engineer in Queensland, bas 
been appointed chicf electrical engineer to the Commonwealth 
Government. The salary is £750 per annum. 

Our readers will be pleased to learn that Sir W1uu1aM PREECE 
has recovered from his indisposition, and is now back at his office 
again. Weare also glad to be able to report that Mr. ALEXANDER 
SreMENs, who has been ill for the last three or four weeks, is now 
getting better, and the doctor hopes that he will be able to go away 
for a change some day next week. } 

The Czar has conferred the gold medal “For Zeal,’ with the 
ribbon of St. Stanislaus, upon Mr James Suepparp, A.Iust.E.E, 
member of the Executive of the British Fire Prevention Committee, 
and chairman of the International Fire Library. The King has 
granted permission to Mr. Sheppard to wear the medal. Mr. 
Sheppard was the hon. meeting secretary at the International Fire 
Prevention Congress of 1903. 


Obituary.—The funeral of the late SAMUEL SupworTH, 
of the inspecting staff of the British Electric Traction Co., took 
place on Monday, the 2nd inst., at the Haydon’s Park Cemetery, at 
Wimbledon. The deceased gentleman had been in poor health 
for some time, but final failure came somewhat rapidly. A con- 
siderable number of his friends attended at the Cemetery, including 
acontingent of past and present members of the staff of the 
B.E.T. Co., where the deceased was much liked for his unassuming 
and kindly disposition. In the course of his duties he carried out 
very numerous tests on the current consumption of electric tram- 
cars, and accumulated a fund of information relative to current 
consumption on different gradients that should ultimately be of 
value when taken in hand and worked into statistical form. 


CITY NOTES. 


Nationa] Electric Construction Co. 


THE meeting of this company was held at Winchester House, E.C., 
on’ Wednesday under the chairmanship of Mr. L. B. Schlesinger. 

In moving the adoption of the report, the CHatrman said the net 
profit forthe year wes nearly £4,000 better than for the preceding one. 
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The Musselburgh Electric Tramways and Light undertakings were 
transferred to Musselburgh and District Light and Traction Co. from 
July 1st. The profit from this undertaking for the six months ending 
December 31st last, was sufficient to pay the debenture interest, 
and the preference share interest, and to place a substantial sum to 
reserve. Having regard to the time it took to develop an electric 
light undertaking, they could congratulate themselves on the 
result. The company held 22,900 5 per cent. debentures, 20,860 
preference shares, and 20,551 ordinary shares, but the ordinary 
shares had not been valued in the accounts, although the directors 
looked upon them as a valuable asset. They had an application 
before the Board of Trade for an extension of 44 miles to Port 
Seaton, which would when constructed add considerably to the 
value of the undertaking. He was glad to say that their electric 
light undertakings at Bo’ness and Carnarvon were making excellent 
progress. The accounts of those undertakings were made up to 
March 25th, so he was not in a position to say what the result of 
the first year’s working would he, but he believed he would be 
right in saying that they would make a profit. It would take a 
year or two before the: profit would be sufficient to cover the 
interest and sinking fund instalments which they had to pay, but 
they had made ample reserves out of the construction fund to 
meet them. They had completed similar agreements with Paignton, 
Wisbech, Basingstoke and Ormskirk, but the Board of Trade had 
raised a legal point which might prevent the contracts being 
carried through. They, however, had not abandoned all hopes of 
the difficulty being removed, but that, of course, would take time. 
The delay was of no importance; in fact, he might say it was 
welcomed, as they had a large amount of work in hand. The 
company had secured the contracts for the construction and 
equipment of the tramways between Rotherham and Mexborough 
and the tramways at Torquay, and he was glad to say excellent 
progress had been made, and it was expected that those under- 
takings would be opened for traftic in a month or two. The company 
had taken a financial interest in both the undertakings, and they 
were satisfied that the interest taken would result in a profit to the 
shareholders. Within the last few weeks they had received from 
the Dolter Electric Traction, Ltd., a contract for laying the surface 
contact system at Hastings, subject to the Council’s consent. He 
might mention that earlier in the year an arrangement was entered 
into with the Dolter Co., by which the company was to be the 
Dolter Co.’s sole contractors for a certain period. The arrangement 
was not entered into without the fullest investigation into the 
system by their engineer, in whom they had the greatest con- 
fidence, and he was glad to say that his opinion had been confirmed 
hy Sir Alexander Kennedy, who was considered to be one of the 
finest tramway experts in the country. They believed-there was a 
hig future for the system, and the arrangement they had made 
would result in plenty of work for the company. They had quite 
recently secured the contract for constructing and equipping the 
tramways in Rhondda Valley, subject to the approval of the Board 
of Trade. The contract price was about £227,000. They also had 
a considerable interest in the Construction Syndicate, which they 
believed would yield them a substantial profit. The opinion of the 
directors as to the nature and soundness of the scheme had been 
confirmed by the correspondence which had appeared in financial 
and other papers, and the hysterical warnings from the Taff 
Vale Railway manager; so they would see they had plenty of 
remunerative work in hand, which he hoped would enable them to 
show better results for the year 1906, than those of the year under 
consideration. Turning to the accounts, and taking the profit and 
loss accounts, they would see that the net management expenditure 
was £6,393. As a matter of fact, the actual expenditure was 
£7,200, and the difference was accounted for by remuneration and 
office rent, and secretarial services for the various syndicates and 
companies they were connected with. Directors’ fees were the 
same, with the exception that the fees of the resident director, Mr. 
Bernheim, were no longer payable, as he had resigned that 
position. Mr. Bernheim, however, had continued to give even 
more of his time to the business of the company. Allowances on 
contracts were £733 against £1,054, which was an item which 
should not increase to any extent. On the revenue side, the 
revenue from free-wired installations was £2,847 against £3,061 
for the previous year. This was a fluctuating revenue, and 
depended to a great extent on the current taken by the various 
consumers, and a number of installations were disposed of during 
the year. The revenue showed a return of 8 per cent. on the 
capital expenditure as it now stood valued in the books. Profit on 
contracts completed and in progress was £27,882 compared with 
£25,933. A new item was “interest on investments,” which was 
mainly from the Musselburgh undertaking. The balance brought 
down was £23,583. They had again made ample provision for 
reserve and depreciation, having set aside £13,684, as compared 
with £10,111 in the previous year. During the year they had 
issued 19,300 shares at par, and they intended to offer 31,729 
ordinary shares at par to the shareholders. By this issue the sub- 
scribed capital of the company would be increased to £170,000, or 
just over two-thirds of the nominal] capital, and this would, he 
hoped, enable them to obtain an official quotation on the Stock 
Exchange ‘The mortgage of £8,000 was paid off early that year, 
and the reserve fund had been increased by £6,500, bringing it up 
to £7,000, The reserve against capital charges on town lighting 
installations stood as in the last balance-sheet, as they considered 
it quite sufficient. The sum due to sundry creditors, £57,201, was 
£17,000 more, but whereas in 1904 the work in hand was £49,000, 
at December 31st last it was £112,000. Since the end of the year 
they had paid off accounts of £77,000. On the other side of the 
account the purchase of the business stood at £27,064, and 
instead of writing this off the board felt it a better policy 
to create a substantial reserve account. The depreciation written 


off free-wired installations now amounted to £13,100. The invest- 
ments at cost, £63,067, compared with £49,060, and the increase was 
accounted for by the financial interest the company had taken in 
the Mexborough and Rawmarsh and Torquay Syndicates. They 
were at present applying for powers to construct tramways at 
Folkestone, Sandgate and Hythe, and in Yorkshire between Hud- 
dersfield and Halifax, and the prospects of obtaining the powers 
sought for were promising. The general manager told him that 
unless anything unforeseen happened the results from the present 
year’s working should compare very favourably with the results 
shown in the accounts before them. In conclusion, the chairman 
referred in eulogistic terms to the services of Mr. Jervis (a director), 
Mr. Cownie (manager), Mr. Mitchell (chief engineer), Mr. Stanley 
(the engineer-in-charge at Mexborough), and Mr. 0’Hara (in charge 
at Torquay). 

Mr. Jervis seconded the motion, and referred to the high 
character of the work carried out by the company. 

The report was adopted without discussion. 


Clyde Valley Electrical Power Co. 


Sir Davip Ricumonp presided at the half-yearly meeting held at 
Glasgow, on 29th ult. 

The Secretary read the directors’ report for the peried from 
July 1st, 1905, to December 31st, 1905, which stated that under the 
remit to them at the last half-yearly general meeting, they had con- 
sidered the advisability of carrying the premiums paid to the original 
syndicate, or any part thereof, to a special revenue reserve account, 
but had agreed that consideration of the matter should be delayed 
till the further development of the business. Both the Motherwell 
and Yoker generating stations were now in operation. The demand 
for current throughout the area of supply had heen very 
encouraging, especially at the Motherwell station, where the 
directors had found it necessary to instruct the-contractors to 
proceed at once with the construction and equipment of addi- 
tional plant. Contracts for supply to the extent of 4,843 H.P. 
had already been made, and numerous important contracts were 
under negotiation. The output of current for the half-year 
amounted to 154,873 units. The subscribed capital of the company 
still stood at £600,000. 

The CHatrMaN said that the Yoker station commenced to give a 
partial supply in August, while the Motherwell station commenced 
in the beginning of January last, so that the latter's output was not 
included in the present report.- The work which had been done at 
Yoker had consisted of the supply of electric power and lighting to 
customers within the burgh of Clydebank, under the Clydebank 
Lighting Order, which had been taken over by the company. 
That business, continued Sir David, had not yet developed 
sufficiently to show a _ profit, for, as they would see 
from the accounts, the results of the half-year’s working of 
the Clydebank undertaking had been a small loss. This, it 
was hoped, would be shortly turned into a profit when the 
demand for current increased. In addition to the burgh of Clyde- 
bank, the Yoker station had supplied a number of power customers 
in the district, but the supplies under these contracts had been 
small. Contracts had now been made and work started with the 
shipbuilding yard of Messrs. Napier & Miller, Old Kilpatrick, and 
he was glad to say the supply had given every satisfaction. Many 
applications from other shipbuilding and engineering works in the 
Yoker area were now under consideration, and there was every 
possibility of an increasing demand from these works. Con- 
tinuing, the Chairman said that new cables had been laid across 
the river Clyde at Renfrew in order to comply with the 
demand for power in that district. At Motherwell the demand 
for current had been so great that the board had recently decided 
to largely increase the plant at that station. This demand had 
come not only from steel works, engineers and bridge builders, but 
also from colliery owners. They would see from the revenue 
account that the total expenditure during the half-year under this 
head had been £7,590, while the total receipts had been only £454. 
They would bear in mind, however, that that accrued from the 
working of one station fora few months only. The directors had 
resolved, with the approval of the auditors, to carry £5,000 of this 
expenditure to the preliminary expenses, the stations not having 
been in operation for the full period, as already explained. Mr. 
Andrew Rintoul had resolved to retire from the board. 

Mr. J. H. Luxkacn seconded, and the report was unanimously 
adopted, after which Mr. Lukach and Mr. O. H. Baldwin were 
re-elected directors. 


Winchester Electric Light and Power Co, 


Ar the annual meeting held on 27th ult., the directors’ report as 
published in our last issue, was adopted. 

The CuHatrMan (Mr. T. F. Kirby) said the gross revenue showed 
an increase of fully 7 per cent. (£613). This had been earned at an 
increased expenditure of only £241. The fuel showed a reduction 
of £146, as coal had been cheap during the past year and they 
were able to burn smal! coal in the furnaces, which created a 
saving. There had been an increase of rates and taxes from 
£126 in 1904, to £251 in 1905. The divisible profit, which was 
£3,397 in 1904, was only £2,788 for 1905. The reduction of 
profit was due to various causes of a temporary nature, chiefly to 
the cost of the electrical exhibition held last May, and to some 
experimental street lighting they indulged in for the benefit of 
the citizens in 1904, and also to the conceding of free lamps, to 
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customers. It was very difficult to drive into the heads of the 
consumers in Winchester that when their lamps got black they 
could change them. That was a considerable concession which was 
equivalent to a reduction of the charge per current, and he thought 
if it were better known it would be more appreciated. 

Mr. GRIPPER, in seconding, said they had now come to the stage 
that their capital expenditure had practically for the present come 
to a end, . 


Chiswick Electricity Supply Corporation, 


‘HE directors’ report for 1905 says that the progress made by the 
corporation’s undertakings at Chiswick and Aberystwyth continues 
to be satisfactory. During the year £6,554 has been expended on 
capital account for machinery, mains, free wiring, &c. At Chiswick, 
at the end of 1905, the equivalent of 36,244 lamps of 8-c.P. was 
connected to the mains, as compared with 29,658 at the end of 
1904. At Aberystwyth the equivalent of 13,613 lamps was connected, 
as compared with 11,902 in 1904. The total profit for the year 
amounted to £5,726. Out of this sum interest on debentures 
amounting to £2,127 has been paid, and £332 has been carried to 
depreciation reserve account, leaving a balance of £3,267 to the 
credit of net revenue account. This the directors propose to apply 
to the payment of a dividend on the ordinary shares at the rate of 
54 per cent. per annum for the year. A “summary of progress” of 
both undertakings has been prepared by the managing director, Mr 
W. B. Esson, and it accompanies the report.} 


Bruce Peebles & Co. 


THE annual meeting was held at East Pilton on March 28th. Mr. 
W. CaRMICHAEL PEEBLEs presided, and in moving the adoption of 
the report (see EnectricaL Rrvirw, March 23rd), he went over the 
tigures contained therein, showing the proposed disposal of the 
available balance. The sum of £40,285 (see report) compared with 
£29,147 in the previous year’s accounts. The recommendation of a 
64 per cent. dividend (an increase of 4 per cent.) was conservative, 
but the directors considered they were thus conserving the best 
interests of the shareholders, as they proposed, besides adding 
largely to the reserves, to write off the whole of the preliminary 
expenses and half of the expenses incurred by the new issue, 
making altogether £8,091. At last year’s meeting it was stated 


that the directors hoped to write off the whole of the preliminary . 


+xpenses, and they had been able to do this; and not only so, but 
to recommend so large a sum as £3,658 additional for the expenses 
of the new issue. This would leave a balance of £3,658 to be 
carried forward, which it was expected would all be written off this 
year. The general reserve account was increased by £7,000, 
bringing it up to £15,000, and the shareholders’ special reserve 
fund would be brought up to £7,722. Thus the company had nowa 
total reserve of nearly £23,000, and had paid oif over £12,000 of 
preliminary expenses. Comparing the figures in the balance-sheet 
with those of 1904, on the liabilities side the debentures with their 
acerued interest amounted to £76,099. These debentures were 
issued for a period of three years. The debts due by the company 
amounted to £206,095, against £119,823 last year, an increase of 
£86,271. This large increase was entirely in line with the great 
extension of the company’s business. The turnover for the year 
amounted to £620,710, as compared with £338,735 last year; the 
orders and contracts booked during 1905 were nearly three times 
the amount received in 1904. That very great increase had not 
been carried out without large additional expenses in connection 
with staff and other outlays. Many new openings for business 
tad been secured, which the directors felt sure would 
augur well for the company in the coming year. In addition 
to this, a great amount of work had been done in the shops, which 
could only be described as development work in connection with 
the bringing out of new types of machines, and the exploiting 
during the year of patented machinery acquired by the company. 
Stock, stores and work in progress had increased from £63,119 to 
£98,093, being an increase of £34,974. This increase was entirely 
due to the large amount of work on hand for orders and contracts 
going through the shops, and the necessity of keeping a certain 
number of stock machines and parts required for giving quick 
delivery, which was an all-important factor in the present-day 
competition. The debts due to the company, including book debts 
and current contracts, amounted to £238,152, as against £152,162 
last year, which showed a difference of £32,058 over debts due by the 
company. The shares in power and traction companies which had 
been taken in part payment of certain contracts, had been valued 
10 4a conservative manner by the directors, and stood in the 
vooks at £64,145. In regard to contracts completed during the 
last 12 months and in hand, he would mention the hydro-electric 
installation which the company was completing at North Wales. 
The value of this contract amounted to over £250,000, and consisted 
of a central station of 10,000 u.P. to utilise the Falls of Snowdon. 
A considerable amount of this power had already been sold to the 
large quarry owners and others, the bulk of the motors for which 
this company was supplying, and would be in operation 
during the next two months. The North Wales Power Co. 
were further extending their sphere of operations by building 
another station of similar capacity at Conway, the con- 
tracts for which would be carried out by this company. 
There were also the Falkirk and District Tramways, the Scottish 
ventral power station, and the Fife electric power station, all of 
which had been completed and equipped by this company, had been 
started during the past year, and were in full operation. The company 


was just completing an installation of 10,000 u.p. at the Durham 
Collieries Electric Power Supply Co., which was doing remarkably 
well. Over twenty million units had been already booked before 
the station started. The whole equipment was supplied and built 
by the company, which also supplied several of the large collieries 
with electrical equipments. The Sunderland District Tramways, 
which were also built by the company, were being supplied from 
this station, and were in course of completion. The Canadian 
Electric Traction Co., a line of thirty miles, which the company 
was building in Ontario, Canada, would be running in the early 
summer. The company had lately secured the contract for the 
Shanghai Tramways, to the value of, approximately, £300,000. 
Immediate extensions were already contemplated, which would 
increase the total value of the contract to approximately half a 
million. Further contracts recently secured included a hydro- 
electric installation for Mussoorie in India, the Wemyss tramways, 
and two large tramway concessions in Brazil and Northern India, 
the benefits from which it was expected would be derived during 
the present year. The company was also interested in several Bills 
now before Parliament for further tramways. These included 
extensions to the Falkirk District Tramways, Dunfermline and 
Naval Base Tramways, Ardrossan, Saltcoats and Stevenston 
Tramways, and Folkestone, Sandgate and Hythe Tramways. 
The company was also experiencing a good demand for its patented 
motor-converter, which had been taken up on a large scale by the 
Great Western Railway Co., for the electrification of the Metro- 
politan District, and several of the larger Corporations and power 
companies. Orders to the value of over £50,000 had been either 
completed or were in course of progress for this particular type of 
apparatus, representing some 30,000 u.p. The gas department at 
Bonnington continued to give satisfactory results. 

Mr. Henry Muneaty seconded the motion, and it was adopted. 

Messrs. M. T. Pickstone and A. W. Tait were re-elected directors 
of the company. 

In acknowledging a vote of thanks, the CHAIRMAN said that the 
large contracts which had been secured by the company during the 
past two years were mainly owing to the untiring zeal and ability 
shown by Mr. Roland 8. Portheim,.who was in command of the 
London office. 


Willans & Robinson, Ltd. 


THR directors’ report for the half-year ended December 31st, 1905, 
shows a loss of £1,202 for Rugby, and £11,873 for Queen’s Ferry, or 
£13,075 in all, which compare with losses of £8,617 and £14,286 at 
the two places respectively, or £22,903 in all, in the preceding half- 
year. ‘These figures show a distinct improvement, and as the 
total amount reserved for depreciation is £15,874, it will be seen 
that the result of the.half-year’s trading has involved nothing 
beyond a book loss. The conditions of trade are still highly 
unfavourable as regards prices, and the work of supplementing, by 
new branches of manufacture, the old-established but now less 
profitable speciality of the company is still inan early stage. In 
the most important of these new branches, the manufacture of 
steam turbines, much success has been achieved, and the directors 
confidently hope that, so far as Rugby is concerned, the era of un- 
profitable working is nearly at an end. As regards Queen’s Ferry, 
the directors think it better to keep the works going, with a view 
either to developing a successful business, or to disposing of the 
works as a going concern, rather than to close them and face the 
very serious loss which would then be inevitable. The cost of 
production of boilers has been materially lessened by arrangements 
with the patentees in France, and it does not appear unreasonable 
to hope that better prices may again prevail. It is to be remarked 
that the comparison between the results of last half-year’s working 
at Queen’s Ferry and those of the preceding half-year is in reality 
more favourable than is shown by the reduction of the loss upon 
the half-year’s working from £14,285 to £11,873. In the preceding 
half-year, the loss at Queen’s Ferry was reduced by the receipt of 
royalties to the extent of £2,025 upon boilers made by sub-licensees, 
which did not arise in any way from trading operations at Queen’s 
Ferry. In the last half-year there is no such source of revenue. 
The company’s steel is becoming widely and favourably known. It 
will be seen from the accounts that upon the whole the company 
makes fair progress towards recovery. Great attention has been 
given to the financial position, which is now satisfactory. Mr. 
G. W. Anderson, who was elected upon the board in 1904, has 
given great attention and devotes much of his time to the over- 
sight of the business at Queen's Ferry. The board is desirous that 
Mr. Anderson, who has gone to reside at Chester, so as to be near 
the works, should definitely undertake this duty, and they recom- 
mend that his salary be increased from £250, as fixed by the 
resolution of April 27th, 1904, to £500 per annum, as a sum more 
consonant with the considerable amount of time he gives to the 
business of the company, and with the value of his services. A 
resolution will be proposed to this effect. 


Anglo-Argentine Tramways Co. 


LHE directors report that the result of the working of the com- 
bined systems (Anglo-Argentine and City of Buenos Ayres Tram- 


- ways Companies) for the year 1905 shows the gross receipts to be 
£720,489, less working expenses (which include various items . 


amounting in -the aggregate to £50,000, carried to depreciation 
renewal fund), £464,873. Adding the amount brought forward 
from 1904, £5,922, there is an available balance of £261,538. 


. Debenture interest and sinking fund require £16,562; annuity 


paid to the City of Buenos Ayres Co., £71,060; preference 
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dividend at 54 per cent., £71,502; interim dividend of 3s. per 
share paid on the ordinary shares, £25,500; sinking fund for 
preference and ordinary shares, £4,200; carried to reserve fund, 
£20,000 ; leaving a balance of £52,714. The directors recommend 
that a final dividend of 5s. per share, free of income-tax, be paid on 
the ordinary shares, which will absorb £42,500, making 8 per cent 
for the year, leaving £10,214 to be carried forward. There is no 
change to report in the gold premium, which remains at 127°27 per 
cent. The conversion to electric traction of the lines of the “ City’ 
system having been only partially completed during the year, the 
usual working comparisons with former figures are rendered of no 
practical value, 

The general manager’s report states that the number of passengers 
carried by this company during 1905 was 82,442,410. The population 
of the city is now over one million inhabitants. The outlook for the 
future is hopeful if no political disturbances or labour troubles 
should arise, and it may be anticipated that when the remainder 
of the horse routes are converted to electric traction, the ratio of 
increase in the company’s business should be greater than in the 
past year. The permanent way is in good condition, repairs having 
been carried out with regularity, but in certain streets the great 
strain of the very heavy traffic is beginning to tell on the lines, and 
there are certain portions of the track which may shortly require 
considerable repairs. By far the greater portion of packing of 
tracks during the year has been carried out in asphalt paving. This 
was due almost entirely to the very bad quality of asphalt used, 
which caused the paving to give way close to the tracks on account 
of the custom of drivers of all vehicles in the city of following the 
tramway tracks. Matters were allowed to go so far by the muni- 
cipality, in nearly all streets paved with asphalt, that in many 
places the asphalt was entirely worn away, and the concrete beam 
laid bare to the street traffic, which naturally caused the permanent 
way to deteriorate at once. A very large proportion of the concrete 
beam, in tracks laid in this class of paving, has, therefore, had to be 
entirely renewed during the year. In a few places repairs were 
carried out also in wooden and granite paving, but the cost of these 
per metre of track was about one-tenth of those in asphalt paving. 
The overhead wire in many places had to be renewed, especially 
on curves, where the wear and tear is very great. In most 
cases, the wire used for removal is of the same class as 
that used in the construction of the city lines, which will 
give better results. The installations have been thoroughly 
and systematically revised and kept in good repair. 138 new 
motor-cars have been put in service, 34 closed trailers and 
35 open trailers—horse cars converted—have also been put in 
service. The total number of cars in service at December 31st. 
amounts to 902. 

The directors consider that in view of the increase of the busi- 
ness of the company, it is desirable that the board should be 
empowered to appoint a managing director. In Mr. H. F. 
Gunning the board have a gentleman of wide experience of tram- 
ways in Buenos Ayres (he having been the company’s general 
manager for a period of 30 years), and it is the intention of the 
hoard to appoint him managiny director. 


Brush Electrical Engineering Co, 


‘THE meeting was held on ‘Tuesday at Salisbury House, under the 
chairmanship of Lord Vaux of Harrowden. 

In moving the adoption of the report (see ELecrricaL REVIEW, 
March 30th), the CHaIRMAN said that a year ago he ventured to 
speak with some confidence as to the future of the company, not- 
withstanding the depressed state of the electrical manufacturing 
industry —a depression which continued during 1905, covered by the 
report. He thought they would admit that the report somewhat 
justified the hopeful expectations they indulged in last year. They 
found the gratifying statement that the works output for the year 
was the largest in the company’s history, and that announcement, 
coupled with the recommendation that the company should 
resume the payment of dividends on the ordinary shares, 
would probably convey the impression that the business was 
in 4 more prosperous condition than for some years past. 
The shareholders might naturally ask the question whether 
they owed the more successful results to any extraordinary 
circumstances, and he might say that while they had derived sub- 
stantial advantage from their interest in the Bombay Electric 
Supply and Tramways undertaking, yet they had written down 
various items in their accounts, so that the larger profits available 
for distribution were fair evidence of the normal growth of the 
business. In other words, the accounts represented the state of 
their business, which they expected to improve upon, and they were 
not unique or abnormal. Turning to the accounts, the first item 
on the debit side of the balance-sheet in which there was a change 
was loans and overdraft from bankers, which had been reduced 
from £75,242 to £31,423. Sundry creditors and bills payable were 
£62,762, compared with £118,250 in the previous account. On the 
other hand, the general reserve was increased from £9,449 to 


£16,449, and the depreciation reserve had increased from £45,106 : 


to £52,000, and the balance to profit and loss account from £28,080 
to £34,719. In the note on that item they would see that the figure 
representing their divergent liability on shares and promotion 
schemes had been reduced from £81,836 to £68,203. On the 
other side of their balance-sheet the value of their freehold 
and leasehold factories had vone up £6,491, representing 
expenditure during the year. Stock had been reduced by 
£25,000, and sundry debtors by £21,000. ‘Their investments stood 
at £170,534, as compared with £141,883. In the profit and loss 
account their general charges were shown to be a little higher 


owing to the greater volume of business transacted. On the other 
side they had a gross profit on trading and from other sources of 
£73,929, as against £63,228 in 1904. At the same time the prefit 
realised from sales of and interest on securities was £8,001, as 
compared with £4,958. Referring to the various branches of their 
work, he would remind them that at previous meetings it had 
been intimated that they were going through a waiting period in 
several departments and that expenditure had been incurred out of 
teyenue which would show an effect hereafter. In1905 they felt 
that they were beginning to reap the fruits of the patient stud, 
und close application of the staff in recent years in regard to 
rolling stock and in the building of steel cars in regard to 
which the reputation of the company would bear comparison 
with any other firm. The only orders placed in this country 
of any considerable quantity of steel railway cars, viz., 
the Great Northern and City and the Metropolitan Railways, 
had come to their works. When the time came, as he believed it 
would, that railway managers would realise the suitability of steel 
construction, the company would be in a good position for mecting 
any demand. If, however, their customers preferred to continue 
the timber rolling-stock, they were able to turn out carriages equal 
to those produced in any part of the world. The facilities which 
they were now providing for turning out various types of rolling- 
stock were somewhat exceptional, and it might interest them to 


_ learn that they had a complete plant for making carriages non- 


inflammable. With regard to electrical machinery, great progress 
had been made. The brush-Parsons turbine with the reciprocating 
engine had occupied the close attention of the expert staff for some 
years, during which period they had been more intent on perfecting 
the design of those machines than on pushing their sale. They 
were now satisfied as to their qualities, and in recent com- 
petition with the best firms they had secured numerous 
and important orders in. consequence of the excellence of 
their staff. They were looking for a large business in this depart 
ment at home and abroad. The electrical apparatus department 
continued to increase, as the merits of Brush design and workman- 
ship became more appreciated. They had been paying great 
attention to electrical machinery for the textile and colliery 
industries, and since its foundation, he might say that the Brush 
Co. had never been in a healthier condition for carrying on the 
remunerative manufacture of numerous types of machinery pro- 
duced at Loughborough. The existence of such a variety of manu- 
factures at their works had certain advantages, although they were 
well aware that large profits were made by firms selling only one 
class of goods. He would like, however, to say that all the articles 
manufactured at their works had connection with one another 
They trusted that they were now in a favourable position to 
make the most of their opportunities in the electrical manufacturing 
industry, even although the depression in trade still existed for 
some time. In conclusion, he thanked the staff at Loughborough 
and elsewhere for the thorough way in which they had assisted the 
company. 

Mr. W. L. MapGen seconded, the motiun. 

Sir Cuaries Rivers WILSON congratulated the company on the 
steady progress which they were now making. 

Replying to questions, the Cuairman said that they hoped to be 
able to pay a good dividend without any re-arrangement of the 
capital. So far as the item for goodwill was concerned, that made 
no difference in the amount of money the company could make. 
The Australian accounts were not yet to hand, but there was nothing 
behind that. 

The report was then adopted. 


The British Electric Transformer Co, 


THE third ordinary general meeting of this company was held on 
Thursday last week at the Cannon Street Hotel, Mr. E. Phillips 
presiding. 

In moving the adoption of the report (see ELEcTRIcAL Review, 
March 30th), the CHairMaN said the accounts were not in the hands 
of the shareholders as early as usual this year. The reason was that 
the directors wished to be able to let the shareholders know that 
they had effected the sale of their transformer patents in the 
United States. That sale had now been completed, though the 
directors did not think it would be advisable to state what the 
terms arrived at had been, They considered them very satisfac 
tory, however. ‘I'he accounts, generally, showed a very satisfactory 
state of affairs, and the directors recommended a dividend the same 
as in 1904. The general charges were somewhat higher, and there 
was no bad debt. Their customers were corporations, railways and 
firms of high standing, so that they were in the happy position of 
being relieved from anxiety. The amount of profit earned was 
somewhat less than during the previous year, but then that year was 
arecord one. One reason why the profit was not so large was the 
price of copper, which had greatly increased the cost of production. 
The directors were not in a position to raise the price of trans- 
formers in the same ratio, and owing to the excellence of the articles 
they turned out, they were able to hold their trade. The output of 
transformers in 1905 was very much larger than in 1904. A large 
amount of the work was executed under pressure, necessitating the 
working overtime. This also increased the cost of manufacturing 
considerably. The directors were doing everything to lower the 
cost of production, and to this end they had installed improved 
machinery. They hoped at an early date to drive the whole of 
their machinery by electricity instead of by gas engines, as at 
present. Last year Mr. Berry presented the company with several 
patents. One of them, the Berry series gear, would, it was thought, 
when better known, appeal to all lighting companies. 

The report was adopted, 
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Metropolitan Electric Tramways.—The report for 
1905 states that the revenue amounted to £171,797. The gross 
traffic receipts, which amounted to £140,040, show an increase of 
£58,197 over the previous year, the increase being mainly the 
result of the electrification of the remaining portions of the com- 
pany’s traniways and the opening for traffic of some of the light 
railways. Out of the surplus of £42,050, the directors recommend 
a dividend on the ordinary shares at the rate of 3 per cent. per 
annum, and the placing of £6,600 to a reconstruction and renewals 
fund, carrying forward £4,701. The company’s investment in the 
North Metropolitan Electric Power Supply Co., including loans, 
amounted at December 31st last to £321,623. The company has 
subscribed for 26,790 further shares in the Power Supply Co., and 
now holds 30,000 shares of £10 each, of which 4,260 are fully-paid 
and the balance £7 paid. The North Metropolitan Electrical 
Power Distribution Co., the whole of the shares in which are held 
by the Power Supply Co., is already supplying electricity at Barnet 
and Hertford, and has obtained a lighting order for Ware and an 
amendment order in respect of Barnet, and is now commencing 
work in connection with the order authorising the distribution. of 
electricity in Enfield. The Electric Lighting Order of St. Albans 
has been acquired from the Corporation, and an order has been 
obtained authorising the distribution of electricity in the district 
outside the town. 


Underground Electric Railways Co. of London,— 
At an extraordinary general meeting on Tuesday the directors were 
authorised to from time to time, at their discretion, raise or borrow 
or secure the payment of any sum or sums of money for the pur- 
poses of the company not exceeding £5,000,000, in addition to the 
amounts which they are at present authorised to borrow. Mr. E. 
Speyer, who presided, said that the amount was part of the original 
estimate. 


Oriental Telephone and Electric Co, —The directors 
tave resolved to recommend at the annual general meeting on 
3vth inst. (subject to final audit of the accounts) the payment of « 
dividend at the rate of 6 per cent. per annum on the preference 
shares for the half-year ended December 31st last, less income-tax, 
and a final dividend of 4 per cent. on the ordinary shares issued, 
free of income-tax, making a total of 7 per cent. for the year. The 
share transfer books will be closed from April 19th to April 30th. 


Prospectuses.— Lancashire United Tramways, Lld.— 
‘his company, which is continuing the linking together of the electric 
tramway systems of the manufacturing centres in South Lancashire, 
in succession to the South Lancashire Electric Traction and Power 
Co., Ltd., whose powers it has been taking over, has been before 
the public with an issue of £250,000 prior lien 5 per cent. debenture 
stock. The list was to close on Tuesday last. The lines already 
constructed connect Liverpool with Bolton and Wigan wit St. 
Helens, with certain useful branch lines; and the proceeds of the 
present issue will be partly applied in extending these lines toa 
route length of 34 miles by additions which should greatly increase 
the public utility and enhance the earning capacity of the whole 
system. Connection will be made with the Manchester and Salford 
Corporation Tramways, completing a through route from Liverpool 
to Manchester, and from Manchester to Bolton. The directors’ 
policy includes the auxiliary employment of motor-omnibuses and 
the carriage of goods and coal. The stock is secured by a first 
charge on the tramway undertakings and generating stations of the 
company, and a floating charge on all other assets of the company. 
‘he prospectus appeared in our advertisement pages last week. 


Britannia Electric Lamp Works (1905), Ltd.—The Financial News 
aiys that a prospectus is in circulation inviting subscriptions for 
5,000 ordinary and 10,000 preference shares of £1 each. In the 
assets £5,000 is stated for leasehold premises, machinery, plant, 
patents, and secret processes, and £7,768 as the ‘goodwill of 
business,” 


Babcock & Wilcox, Ltd.—The directors recommend a 
tinal dividend of 8 per cent. on the ordinary shares, together with 
a bonus of 4 per cent., making 20 per cent. for the year. 


Kalgoorlie Electric Power and Lighting Cor- 
poration.—The directors announce that interest on the 6 per cent. 
‘umulative preferred shares accrued from January 1st tu September 
30th, 1901, will be paid on April 25th. 


Potteries Electric Traction Co,—Mr. G. M.. 


Cornwallis-West presided at the meeting held on 28th ult. at 
Hamilton House. In moving the adoption of the report, he referred 
to the continued depression of trade in the district, especially in 
the first half-year. 
cent. to 4 per cent., but the amount placed to depreciation and 
reserve fund was double what it was in the previous year. It was 
essential to build up a reserve proportionate to the capital, if the 
company’s financial position was to be put on a sound footing. The 
traffic receipts showed an advance of £1,000; and so far this year 
they had increased by £1,200, and the expenditure by £300, leaving 
u net gain of £900. Owing to the attitude of certain local autho- 
rities, the board had had to abandon for the present their scheme 
for the transportation of minerals and heavy goods. Before tram- 
ways could be superseded by motor-omnibuses, it would be 
necessary so invent and produce a vehicle far more reliable and 


The ordinary dividend was reduced from 5 per _ 


much cheaper to work than the best that could be bought at 
present. The company had tried three motor-omnibuses over 
several routes. They had served a useful purpose, but their 
experience had not been altogether satisfactory. They proposed 
to use the vehicles, more particularly in the summer, to convey 
people from the tramway termini for excursions into the country 
on certain days when the public were most likely to be able to take 
advantage of such opportunities. The report was adopted. 


Swansea Improvements and Tramways Co,—The 
report for the half-year ended December 31st last states that the 
gross receipts of the tramway undertaking amount to £23,178, an 
increase of £7,816 upon the corresponding period of the previous 
year, and the expenses to £18,429, an increase of £7,830. The 
profit is £4,749, which, added to the balance of £3,987 brought 
forward, makes a total loss of £8,736 at credit of profit and loss 
account. It is proposed to place to reserve and depreciation fund 
£2,000, to pay a 6 per cent. dividend on 984 preference shares, 
and 5 per cent. on 4,016 preference shares, and on the 13,000 
ordinary shares at the rate of 24 per cent. for the year, leaving to 
be carried forward £2,187. As regards the Swansea Corporation 
tramways and light railways, the total capital expenditure on which 
the yearly amount payable by the company will be based has not 
yet been agreed with the Corporation, and the amount set aside in 
the profit and loss account as payable for the half-year ended 
December 3ist, 1905, is calculated upon an estimate of such 
expenditure. 


Calcutta Tramways €o.—The report for 1905 shows 
that the gross receipts were £145,263; working expenditure was 
£75,631. Out of the available balance of £69,838, the directors 
propose to allocate a further sum of £10,000 to depreciation fund, 
bringing it to £53,667, and to pay a final dividend of 4s. 6d. per share 
making & per cent. for the year, leaving £701 to be carried foward 
In March, 1905, 35,000 shares, being the balance of the 70,000 
shares created in 1902 remaining unissued, were offered to the share 
holders at par in the proportion of one new share for every three then 
held ; 32,610 were taken up, and the balance are held in reserve to 
be dealt with. Heavy expenditure has continued on capital 
account with the object, not only of making more effective the 
existing system, but also in preparation for the demands which will 
be made upon the plant and machinery by the further extensions, 
which are now immediately in sight. The Harrison Road extension 
was opened for traffic on July 7th, and has since been running with 
good results. The Howrah and Alipore extensions will be placed 
in a position to contribute their quota towards the earnings without 
undue delay 


Merthyr Electric Traction and Lighting Co,- 
The report for 1905, which was adopted at the meeting held on 
Monday, states that the gross receipts on the light railways for the 
year amounted to £10,064 and the gross receipts on account of 
electrical supply to £4,507, making, with £48 sundry receipts, a 
total of £14,619. After deducting expenses, there is £1,540 avail- 
able. 'The dividend on the preference shares is £1,187, and the 
directors recommend that £352 should be carried forward. The 
electric supply section shows an increased profit. Extensive repairs 
and improvements to the permanent way have been carried out, 
and the cost (£1,049) has been charged against revenue. There 
was a decreas? of £560 in the trattic receipts owing to the trade of 
the district being below normal conditions 


West London and Provincial Electric Supply Co.— 
The report for 1905 states that the earnings of the company-are 
dependent on the business done by the Chiswick Electricity Supply 
Corporation, whose shares the company own. The report of that 
company is printed elsewhere. The West London Co.’s accounts 
show a balance at credit of profit and loss account of £2,626. The 
directors propose to pay a 6 per cent, dividend on the preference 
shares 


Stock Exchange Notices,—Applications have been 
made to the committee to allow the following securities to be 
quoted in the Official List :- 

Car Trust Kealisation Co., Ltd. - £250,000 4 per cent. debenture stock. 


Peebles (Bruce) & Co., Ltd.—Further issue of 10,000 6 per cent, clinulatiye 
preference shares of £5 each, fully paid. 


The Committee have ordered the undermentioned securities to be 
quoted in the Official List :-~ 


Bournemouth and Poole Electricity: Supply Co,-burther isste of 3,000 
ordinary shares of £10 each, fully paid, Nos. 27,001 to 30,00C. 


Oxford Electric Co. -Further issue of 1,500 ordinary shares of £5 each, fully 
paid, Nos. 18,811 to 20,310. : 


W. T. Glover & €o,—The shareholders of this company 
held their annual meeting on Thursday last week in the board 
room of the company, Trafford Park, Manchester. In moving the 
adoption of the report and balance-sheet, the chairman (Mr. A. L. 
Ormrod) gave a detailed explanation of various items m_ the 
balance-sheet, and dealt at greater length with some of the subjects 
mentioned in the directors’ report. Mr. Ormrod signified his 
intention of retiring from the board. The following gentlemen 
were elected directors :~-Messrs. Henry Edmunds, G. B. Samuelsen, 
E. A. Claremont, C. Cooper and L. B. Atkinson, Messrs. Butcher 
Litton and Pownall were re-elected auditors. 
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MARKET QUOTATIONS. 


Wednesday, April 4th. 


| Latest Fortnight’s 
CHEMICALS, &o, | Price. Inc. or Dec, 
| | 
| | 
a Acid, percwt. | 5]- H 
a Nitri oe +. percwt. 22/- | ee 
aw Oxalle oe +. percwt. 82/- 
a Sulphuric percwt. 5/6 | 
a Ammoniac, Sal percwt. 42/- | 
a Ammonia, ‘Muriate (rystal) +. perton £33 10 
a +. perton £30 
a Bleaching powder os we. PEP Aon £5 10 | 
a Bisulphide of Carbon perton £18 | 
a Borax . re, +. perton | £15 
a Benzole (90 9%) oe oo pergal. | 104d, 
a (50 %) ox per gal. 10d. 
a Copper Sulphate .. oe +» perton | £25 
«a Lead, Nitrate perton | £27 
White Sugar.. oo per ton £31 
» Peroxide .. perton £27 10 | 
> Methylated Spirit . per gal. 2/6 | a 
a Naphtha, Solvent (90 % at 160° C) per gal, 5/6 of 
a Potassium Bichromate, in casks per lb. 8d. - 
a Potash, Caustic (75/80 %) +. perton £20 a 
a Potassium Cyanide perlb. Tad. 
a Shellac oe +. percwt, 
a Sulphate of Magnesia +. perton £4 10 a6 
a Sulphur, Sublimed Flowers -» perton £6 10 be 
a ” +» perton £5 10 
a Lum: oe +. perton £5 
Soda, Commie Twhite 10% perton £10 15 
» Crystals perton £3 5 
Sodium ichromate, casks perlb, 
a@ Cyanide .. .. perlb. oe 
METALS, &c. 
b Aluminium Ingots, in ton lots .. per ton £160 = 
b Wire, in ton lots .. per ton £191 
b Sheet, in ton lots .. per ton £177 
b Babbitt’s metal ingots per ton £48 to £140 ie 
e¢ Brass (rolled metal 2 to 12) basis per lb. 9a. - 
¢ 4 Tube (brazed) per lb. 104d. 
» (soliddrawn).. per lb. 934. 
e Wire, basis perlb, 8¥d. 
Copper Tubes (brazed) .. perlb | 
(solid drawn) per lb. 113d. | 8 
Copper Bars (best perton | £2 inc 
Sheet oe perton £96 £2 inc 
4 Rod . +. perton £96 | £2 inc 
(Blectrolytic)Bars| per ton £92 
on ” Sheets .. perton £104 
od _—«.. +perton £95 
e <a H.C. Wire _ per Ib. 1ld. 
Ebonite Rod per lb. 3/3 
n German Silver Wire +. perlb. 1/7 
h Gutta-percha, fine per lb, 6/- to 
h India-rubber, Para fine .. ee per lb. 5/44 to 5/65 dee, 
Iron, Charcoal Sheets .. perton £18 
€ (Cleveland warrants) perton | 48/74 3d. ine, 
t ,, per ton | From £11 
4 Scrap, heavy perton 47/6 to 50/- 
Wire, gaivanised No.8 per ton £9 15 
g Lead, English Ingot .. .. perton { } | dee. 
»  ®heet ..  .. perton { : } 7/6 dec. 
m Wire No. 28 .. perlb. 8/- 
g Mer «+ per bot £7 5 2/6 dec. 
4 Mica (in (in original cases) small ;. per lb. 6d. to 1/- es 
” ” ” per Ib. 2/6 to 4/- 
per lb. 4/6 to 8/6 ee 
Pp Phosphor Bronze, plain cost per lb, 1/1 to 1/8 
) » rolled bars&rods_ per lb. 1/14 to 1/8 
Pp » strip sheet per lb. 1/4 
o Platinum... peroz, 91/6 
Silicium Bronze Wire per lb. 1/- to1/l 
Steel, Magnet, acc’d’g to dene Pp’ n per ton £58 | 
» in bars £15 to £40 
gTin,Blok .. .. .. perton ine, 
n 5, Wire, Nos.1tol6 . perlb, | 
p White Anti-friction Metals— | 
“White Ant” bran perton | £46 to £70 | 
j Yarns, 2/10sGrey wal on per Ib, 8d. | 
Suis . Flax per lb. | id. | 
5 on "10 lbs. Russian. per lb, | 4 i 5 | 
» lbs. Jute rove perton | 411 os 
k Zinc, 8h’t (Vieille Montagne bnd. ) perton — £28 15 
Quotations supplied by:— 
a G. Boor & Co. h Edward Till & Co. 


b The British Aluminium Co., Ltd, i Bolling & Lowe. 
e Thos. Bolton & Sons, Ltd. i Walter H. Hindley & Co., Ltd. 
d F. Wiggins & Sons. k Morris Ashby, > 
e Peodactek Smith & Co. m W. T. Glover & Co., Ltd. 
f India-Rubber, G.P. and Teleg. . P. Ormiston & Sens. 
Works Co., Ltd. o Johnson, Matthey &, Co., Ltd. 
g James & Shakspeare. p The Phosphor fl Co., Ltd. 


Milan Exhibition.—We are informed by Mr. Arthur 
Serena, Hon. Executive Commissioner for the British Section, that 
H.M. the King of Italy will open the Milan Exhibition on April 
21st, and will on that occasion visit several of the British Courts. 


The Consumption of Coal in Italy.—From the Italian 
Custom House it is seen that, in the first months of 1905, 6,019,500 
tons of coal were imported into Italy, exceeding by 586,600 the 
quantity imported during the corresponding period of 1904. Other 
statistics show that during the last 15 years the consumption of coal 
in Italy has increased more than 38 per cent., and this notwith- 
standing the enormous development of water- -power and electrical 
transmission of energy. 


STOCKS AND SHARES. 


Wednesday Evening. 
AFFarrs political and financial are beginning to settle down into 
calmer channels, and the Stock Exchange has the prospect of cheaper 
money to feast upon as it awaits a favourable Budget. Business 
does not show much sign of revival, and new issues which are 
ready for public consumption will no doubt delay their débuts, 
where convenient, until the Easter Holidays are over. 

People still decline to buy Home Railway stocks, and the 
stoutest Radical must admit that the main reason for this refusal 
lies in the fear of what additional burdens the wisdom of Parlia- 
ment may impose upon landowners and ratepayers. Many of 
the steam stocks are reasonably cheap, but the public in- 
terest taken in them is small, while the Tube Railways 
command still less. Central London Preferred is down a point, 
and the company practically confesses that all its efforts to cleanse 
the tunnels with fresh air cannot prevent that-staleness of atmos- 
phere which is already driving some of the Central London traffic 
on to the straps of the District. The latter company’s stock has 
recovered to 29, and Metropolitan Ordinary is 78. It would appear 
as though the blame forthe delay in the complete electrification of 
the Metropolitan lay more with the Great Western Railway than 
with the “ Sewer” concern. Some disappointment is expressed 
that the Baker Street and Waterloo has not brought the traffic to 
the Central London which it was expected to do, but these are early 
days in which to tell, and the Baker Street and Waterloo itself is 
not yet carrying the number of passengers anticipated. Waterloo 
and City stock recovered 3 points to 1014 upon the official affirma- 
tion of the three alternatives offered to proprietors by the London 
and South-Western Railway. Charing Cross, Euston and Hampstead 
4 per cent. Debenture stock has risen to 97, being now level with 
the 4 per cent. Scrip Certificates of a similar security in the Great 
Northern, Piccadilly and Brompton Railway. Saturday’s Boat 
Race being at a popular hour, the next District and Central London 
traffic announcements should be good ones. 

Electricity Supply shares are still irregular in tendency. Charing 
Cross Ordinary are down 3 at 4}, and Edmundson’s are } lower at 4, 
but both these quotations can only be called nominal. A seller of 
50 Edmundson’s had much trouble to get seventy-five suillings this 
week. One man to whom they were offered declined to make a bid 
at all. That is the condition of the market. St. James’ at 94 
are nominally + lower, as are also Charing Cross and City Pre- 
ference; but the trouble is not so much to sell electric lighting 
shares at quoted figures as to find a buyer at some price even under 
those. Pending further developments, the dealers have little or no 
desire to deal, except in some few things—a state of affairs to 
which many of us would probably have declared, six months ago, . 
that it would be impossible for such a steady market to arrive. 
The ostensible cause for the weakness in Edmundson’s—the com- 
pany’s stake in the Lancashire Power undertaking—brings us to 
another subject broached by a correspondent in the West of 
England, who bought some shares in the South Wales Electrical 
Power Company upon the strength of a recommendation in this 
column some 12 months ago. Since then the price has fallen, and, 
continues our correspondent, ‘‘ I shall be glad to hear whether you 
know of any reason for the drop, and whether there is any likeli- 
hood of an improvement.” The question opens up a wide area, and 
therefore may be fitly answered here. 

Put briefly, the electric power industry has proved a sore dis- 
appointment, so far, because of the slow manner in which it 
advances. When writing of the South Wales Company last year, 
we had sheets and sheets of statistics in front of us, which showed, 
apparently conclusively, that there was an immediate future for the 
concern. Taking these figures (which we may add were obtained 
through a London house of high financial{ reputation) as a basis, 
conservative estimates pointed to the likelihood of a dividend on 
the shares at the end of 1905. But the figures proved misleading 
after all. By degrees it became painfully manifest that the new 
industry would take far longer to build up than the pioneers anti- 
cipated ; it has been the same story with several companies closely 
akin in type to the South Wales, though situated in different 
parts of the country. And candour compels the admission 
that no time limit can be set, after which one can 
say, the industry will now advance by leaps and bounds. 
That such a time will come, we have no doubt; but whether its 
consummation will take two, three years, or five years, we cannot 
say. How cold is this comfort, no one can better appreciate than 
the consoler; it seems preferable, however, to set the case—as far 
as one can see it—with frankness and sincerity rather than to trick 
it out in words much easier to write, much pleasanter to read, but 
much less likely to prove true. Humble pie is very Lenten fare. 

British Electric Tractions are again attacked by severe weak- 
ness, the Ordinary being down to 64 and the Preference to 93. 
For this no fresh reason is forthcoming, beyond a doubt that the 
estimated dividend of 4 per cent. on the Ordinary may turn out 
to be something less. Anglo-Argentine Trams are good at 93, 
the dividend announcement bearing out our prophecy of 8 per 
cent. A fall of 58 leaves Calcutta Trams at 94, although the 
company’s report was regarded with favour. Potteries are rather 
easier, despite the meeting. 

Several fractions have been deducted from some of the prices in 
the Telegraph list, but Anglo-American Deferred are firmer again, 
with a rise to20. Globe ordinary receded alittle to 11. Marconi’s 
fell 4 to 25s. National Telephone Preferred eased off a point, 
and United River Plate Telephone are 4 down at 73. In the 
manufacturing division, Brush shares are unaltered notwithstanding 
the satisfactory meeting, but Electric Constructions have braced 
up a trifle to 44, and Telegraph Constructions at 34 are also 
harder. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
| 
Stock | Business done 
Present or Dividends for the last | weekendea | 
Issue, four years. March 28th. ‘April 4th. 4th, | mal — 
17,700 | African Direct Telegraph,4% Debs... .. 100 4 4 4 | 4% 
25,000 | Amazon Co.’s shares, Nos. 1 to 25,000 10 i N 4 
155,6001 Do. do. 5 % Debs., Nos. 1 to 1,250 Red. | 100 Nil Nil Nil 5% 83 — 88 83° — 88 85 i ‘a 
702,600 | Anglo-American Telegraph .. .. | Stock | 60/6 | 61s. — 67 65 — 65 
8,148,700 | Do. do. do. 6% Pret. ee ew: | Stock | 6 6% 6 1124—11 1124-11 | 1g 
8,148,7 do. do. Deferred Stock | 1/- 2s. il 4% 194— 1 20 18ts; +2 
50, Anglo- Portuguese Tel., 5% Mort. Deb. Stock Red. | 100 ee 101 —103 101 —103 ee 
44, Chili Telephone, Nos. 1 to 44, 5 | 6 71% | 8% = oot 
1,982'8562 | Commercial Cable Sting. 500 year 4% Deb. 8k. Red. | Stock | 4 4% | 4% | 4 xd 973 
16,000 | Cuba Telegraph ee ee 10 10 % 5% 5 %§ 9 ee 
6,000 10 % Pref. 10 | 10 5% |10% | 10 17 — 18 17 — 18 
12,931 | Direct Spanish Telegraph, Ord. 5 4 4% 4% 4 xd 
6,000 do. 10 % Cum. Pref, 5 | 10 10% | 10% | 10 — 9 xd 9 
80,000 = do. 44% of 100 —108 100 —103 % 
60,7101 | Direct United States C 20 8% 9% 153— 153 153— 153 15} . 
70, Direct W. India Cable, Reg. Deb., 1 to 1,200,R. | 100 44° % 100 —102 100 —1 
4,000,000 | Eastern Telegraph, Ord. Stoc a .. | Stock | 7 7% | 7% | 5 %§| 146 —149 146 —149 1 146} . 
,000, Do. 8 Pret Stock 100 84% | 384% | 84%S — 92 91 91 
1,848,772 Do. 4% Mort. Deb. Stock Red. .. | Stock | 4 4% 4% 4 %8 —109 107 —109 1 es . 
800,000 | Eastern Extension, Australiasia, and Chine Tele. | 10 7 1% | 7% | 6%§| 153 143— 15} 1 143 
752,400 Do. 4% Deb. Stock . -. | Stock | 4 4% 4% 4%§ | 105 —107 105 —107 1063 ce es 
800,000 | Hast&8. Afric. Tel.,4% Mt. Db. 11 to 8,000, red. 1909 | 100 4 4% 4% 4% 99 —101 99 —101 102 oe ee 
200, Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to '8,000 25 4 4% 4% 4% 101 —103 101 —103 % at ig ‘ 
180,887 | Globe Telegraph | 58% | 5% ll — 113 11 | — 4 
180,887 do. 6 % Pref. 10 6 6 % 6% 6% 1 1435 
150,000 10 15% | 24 % 24% — 41 — 41 
i an ermudas e, st Mort. = 
42,000 Debs., within Nos. 1 to 1,200, Red. } | 4% | | | | 
17,000 Indo Daropean Telegraph 57 — 59 67 — 59 583 57 
251,127 | Marconi’s Wireless Telegraph... ..  .. 1 we pe 1, 15 1 1g —% 
72,680 Monte Video Telephone Co.,Ltd. Ord. ..  .. 1 8 8 4 } 21/ 20/- 
86,492 do. do. 6% Pre 1 5 5 5 1 
1,983,383 Nationsl Telephone, Pref. Stock .- ..| 100 6 6 6 6 109 —111 109°—111 iat 
1,966,667 Do. Def. Stock oe -| 100 5 5 5 112 —114 111 —113 1125 lil —l 
15,000 Do. do. 6% Cum. lst Pref. 10 6 6 6 6 12 — 14 12 — 14 aut we 
15,000 Do. do. 6% Cum. 2nd Pref... .. 10 6 6 6 6 
250,000 Do. do. 5 % Non-cum. 3rd P., 1 to 250,000 5 5 5 5 5 — by oe 
2,000,000 Do. do. 84 % Deb. mea Red. -- | Stock 84 84 84 84 99 —101 99 —101 99 ee ee 
1,689,593 Do. do. 4% Deb. Stock Red. 100 4 4 4 4 103 —105 103. —105 104} 1034 ee 
179,313 | Oriental Telep. and Elec. 1 ‘T7604 fully paid 1 6 64 64 6 li— 13 
,000 Do. lO. > 6 m. Pref. 1 6 6 6 6 1i— 13 1 1 ale ee ee 
100,000 | Pacifio& Eusopean % Gas Red, Deb Stock | | | 90 —102 
‘acific juropean Tel., uar, 8., 1 to 00 ee 
60,000 | Telephone Co. of Egypt, “4 % Deb. Red. :. ost ae ae es ee 43% 103 —106 103 —106 ‘ perc 
3,201 | Submarine Cables Trust we | Cort. | 6 6 6 6% | 1238 —131 128 —181 
70,000 | United River Plate Telephone 5 8 8 
40,000 Do. um. Pref., Nos. 1 to 40,000 5 5 5 5 5% ee 
179,947 Do. do. Debs. .. oe = we | Stock | 5 5 5 5 110 —112 110 —112 ¥e es aa 
15,6091 | West African Share’ 10 2 4 4 93— aa 
,008 Coast of America, 1 to 30,000 & 58,001 to 58,008 23 i ee 4 
150,000 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 4 4 100 —102 100 —102 Pe Pe Pe 
207,930 Western elegraph, Nos. 1 to 207,930. 10 7 5 144— | 143— 147 144 144 
75,000 Debs. 2nd 1906 | 100 5 5 5 5% | 100 —102 100 —102 
663,380 De do. eb be Len Stock Red. ..| 100 4 4 4 4% 102 —104 102 —104 102 Boas 
0. von 8 ee oe 1 oe 
4,669 Do. do. 6 Sum Pref. 10 | Na “a 6— 7 7 | 
80,0001 Da, do. Debs. 1 to 1,800 | 100 5% 56% 5% % 100 —103 101 —104 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | | | 
170,000  Anglo-Argentine Trams, 260,008 to 480,007 . 5 8 8 | 9— | +4 
260,007 54 % Cum. Prefg., 1 to 260,007 5 5 5 | 64 
266,600 Do. Permanent, 6 % Deb. Stock, 1888 100 . 6 6 e | 141 —144 | 141 —144 ee on ee 
285,100 Auckland E. Trams., 5% ist’ Mort. Deb. Stock .. | 100 ae 5 5 6 | 104 —106 | 104 —106 Pen a 
800,000 Babcock & 1 to 530,000 1 17 20 20% | — 4k 80/8 | Tsk | 
100,000 Do. 6% Cum. Pref., 1 100,000 6 6 6% le | lye 
40,000 Do. do. 1% Cum. Pref... 5 Nil Nil Nil 3/6 
20,000 Do. do. “A” 6% Cum. cc. 5 Nil Nil Nil 8/- | at ‘ 
800,0007 Do, do. 5 % 1st Mort. Deb. Stock Red. | Stock 5% | 5 5 5% 100 —104 100 —104 
300,000 British Columbia E. Rail Def. Ord. Stock... .. | 100 6 6 ua —128 —123 
800,000 Do. 5 % Pref. Ord. Stock . oe -- | 100 ee 5 5 oe 110 —113 ; 110 —118 | 1103 110 oe 
115,000 Do. : Cum. Perp. Pref. Stock oe ee | 106 ee 5 5% 5 107 —110 107 —110 | 109 e Z 
240400 Do. Ist Mort. Debs.,1t06,250.. 40 103  108—105% | 106 | 
220,000 Do. 44 % Vancouver Power Debs., i to 2,200 | 100 a % 102 —105 102 —105 ae es Pe 
133,301 | Electric Traction ee 10 8 6 6 6— 7 Td; i 
1,487 Do. do. 6% Cum. Pref. .. .. 10 6 6 6 6 %§ 10 9 93 — 
1,415,422 Do. do. 6 . Deb. Stock .. | Stock | 56 6 5 5% 1114—1144 xd | 1l4 112 “a 
410,178 Do. do. Deb. Btock Red. | 100 ne a2 44 44 97 — 99 97 — 99 98 ae é 
100,000 | British and Cables 6 | 10 8 8 8 1 xd 7 
100,000 5 6 6 6 6% 6} 6} wa 
,000 Do. a a3 % Ist "Mort. Deb. Red. | 100 44 4 103 —106 108 —106 : es a 
212,000 | British Thomson-Houston 44% Ist Mort. Debs. .. | 100 <a 96 — 98 96 — 98 e wa pe 
400,000 Westinghouse 6 % Pre } 5 6% Nil 23 
1,016,353 Do. 4% Mort. Deb. Stock ...| 100 P 4% | 4% | 4% | 80—85 80 — 85 a re 
50, {Browett, Lindley & Co., Ord. £1 Nil Nil Nil es ike it 
q 0. °% Cum . Pref. £1 Nil Nil Nil 14/6 to 1 14/6 to 1 es 
105,731 Brush Electrical Engineering, Ord., 1 to 105,781 <e 2 Nil Nil Nil 23%, 1 1 20/- | ee ere 
150,000 Do. Non-cum. 9% Pre ef.. aa 2 6 6 6 6% 1 2 l14— 2 37/6 | ae 
125,0001 Do. % Perp. Deb. Stock Stock % 97 — 99 | 97 — 99 
125,0001 Do. % Perp. 2nd Deb. Stock | Stock % 82 — | 82— 84 
100,000 | Buenos Ayres & 1 to 100, 5 8 4 3% 3g 
40,000 Do. ” 6% Cum. Pref., 1 to 40,000 5 sa 6 6 6% a | Oye sa 
27,5 Do. don 1 to 27,500 5 6 6% — [ ee 
317,700 Do. - 5% Deb. Stock . | 5 59 5% | 106 —108 106-108 (ww 
190,000 Do. 5% 2nd Deb. Stock | 100 5 5% | 5% | 102 —105 18-106 | .. | 
105,000 | Calcutta Trams., 1 to 105,000 mag 6 8% | 8% 10 9 | —4 
32,610 105,001 to 187,610 | & | « os ee 8% 9— 9— oe 
850,000 44 % 1st Deb. Stock 1 43% % 106 —108 106 —108 
35,000 Callender’ 8 om ee ee 5 | 1b. 1 1 104— 114 103— 114 
40,000 Do. 5% Cum & | 5 5% | 5 — 6 6+ | 
,000 Do. 44% Ast Deb. Btock Red. Btock | 44 44 44 44 1084—1 1084—1 
491,222 | Cape E. Trams., 1 to 491,222 1 we 15 10 5 %§ ae és “e 
450,000 Kellner Alkali, to 450, 000 1 4 4 1— 1 1— 1 21/9 21/6 
230,211 do. 44% Ist Mort, Deb. Stock | 100 4% 44 44 95 —100 95 —100 
1,939,698 Contenl London Railway, . Stock ee | Stock 4 4 4 4 91 — 93 91 — 98 924 
530,316 Do, > 4% Pref, Stock «.- | Stock | 4 4 4 4 102 —104 101 —108 vi —1 
630,316 Do. . je ee «- | Stock | 4 4 4 4 82 — 82 — 85 82 es 
1,480,000 | City and Bouth London Railway eo = ee ~— we | Stock | 8}! iy 41 — 48 41 — 43 4 414 
| st Mort, Reg. 
100,000: { £100, % Mort, Reg, to} | 5% | 6% | 6% | 5% | | 
perio ofnine months, + Quotations on Liverpool Stock Exchange, nless otherwise stated all shares are fully paid. § Interim dividends, 
And bonus of 10s, rom Manchester Share List. 
(Comtinued on next 
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HARE LIST OF ELECTRICAL COMPANIES.—/( Continued). 


‘Btoo Closi: Closing Business done | Rise + 
NAME. Dividends for the week ended or 
Issue, Share. last four years. Mar 28th. ‘April 4th. | April 4th, 1906, | Fall— 
t 1902, 1908, 1904. | 1905. Highest | Lowest. 
62,000 | Dick, Kerr & Co. 68 52,000 5 Si- Bi— 94 
61,000 Do, do. 6% Cum. Pret., 1t0 61,000 5 6% | 6% | 6% 6— 643d 6— 64 
294,150, Do. do. 44 % Deb. Stock 44% | 44% | 104 —106 104 —106 53 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 oe % 6% | 6% 1 14 1 14 os ee ; 
59,987 Do. 6 % Pref. between 1 and 60, 000 10 os 6% 6% | 6% 144— 1 144— 1 
68,400 Do. 4 % Debs. Le 3 100 ee 4% 4% | 4% 1 995—100: 
800,000 Do. % “A” Debs. 100 % % | 100 100 —1 
800,000 Do. Deb. Stock 100 % | 97 — 97% H 
99,261 | Edison & Swan “A shrs., £8 pa, 1 to 99,261 5 Nil i | 1g— 1 32/6 
17,189 Do, shares, 01—017,189 5 Nil Nil 8 3 
844,0231 Do, 1% Deb. Stock Red. 100 4 4% | 4 | 4% 86 — 88 86 — 88 os 
100,0001 Do. 6 % 2nd Deb. Stock Prov. Certs. all pa. 100 6 5 2 5% 5% 90 — 95 xd 90 — 9 ae ee 
112,100 | Electric Construction 1 to 112,100 a 6 4 4— te 13/14 + 
81,890 Do, do. if Cum. Pref., 1 to 81,890 2 7 1% 1 | ee 2— 2— 2 
200,000 Do. do. 4% Perp. 1st Mort. Deb. 8k. | Stock | 4 4% 4 | 4% 89 — 92 89 — 92 oe oe aie 
25,000 | General Electric ‘Co. (1900), 6 % Cum. Pref. oe 10 5 5 ro 6% | . z— 9% 92— 9% 9x ie oe 
200,000 Do. do. 4% Mort. Deb. Stock | 4 4 4% | 4% 92 — 96 xd 92 — ee = 
78,000 | Gt. N. & City Rail Pref. Ord. “A” 4 1 to 78,000 10 ee 8% 4% 4% 43 
96,000 & Batley 7% Cum. Pref. 10 1% | 10;— 113 1 11 
80,000 do. 5% Mort. Debs. 6 -- | 100 Se 5% 5% | 5 % 102 —1 102 —104 
re oe 
41,978 Do. do, 44 Mort. Deb. Stock | Stock 42 | 44% 108—110 108 —110 
108,022 Do. do. Scrip. paid .. oe 57 — 59 57 59 
60,000 | India-Rubber, Gutta-Percha & Telegraph Works.. 10 10% 10% 56% | 1 175— 183 17% — 4 18 178 ee 
87,500 Overhead Railway, Ord. .. oe 10 13% 14% | Nil 14 1 
10,000 do. Pref. £10 paid 10 5 5% 5% 5% — 7 7 ae 
600,070 United Trams 1 to 50,007 10 8% 6% 3% — 9 
399,930 Do. do. gach 00,000 (£4 paid) oe 10 oe 8% 6% | 3% 2— 3 3 — 8 : oe 
125,000 Do, do. 5% aa Pref., 1 to 125,000 .. 10 ee 5% 5% | 5% 94— 10 a 10 10 ; 985 
1,331,000 Do. do. 4% 1st Mort. Deb. Stock -- | 100 es 4% 4% | 4% 95 — 98 Di 98 973 165 F 
314,016 | Metropolitan Trams, Defd. .. 1 Nil Nil Nil | 3% 2 
500,000 Do. 5 % Cum. Pref. 1 5 % 5% 5% | 5% R— 1A of 
850,000 Do. 4% % Deb. Stock Red... . | 100 44% | 44% 104—106 104 —106 
20,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 40,000 5 ae aie 6% | 6 5 — 5t 5 — Bt se ae 
24,500 | Potteries E. Trc., 20,001 to 40,000 é 50,001 to 54,500 10 oe 5% 5% | 4% 8— 9 8 — 9 oe. 
24,500 Do. 5% Cum. Pref. 11 to 20,000 & 40,001 to 44,500 10 ee 5 % 5% | 5% 9— i 9— 9} oe 
245,000 Do. 44% Deb. Stock .. a -- | 100 ae 44% 44% 44% 103 — 106 103 —106 . F 
37,850 | ‘Telegraph Construction and Maintenance 12 20% | 20% | 15% | 15% 33 — B44 333 | 
150,0007 Do. 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 4% 4% 4% | 4% 100 — 102 100 —102 Ae ee 
8,599,200 | Undergd. R., Lon., 5% Profit Shar. 8. Nts... 5% | 5% 98 — 100 
540,000 | Waterloo & City Railway, Ord. Stock 100 SA% 84% BAY | BAM 98 — 101 101 —104 1014 +2 
66,666 | Willans & Robinson, 1 to'30,000 & 80,001 to 116, 666 5 84% 3% Nil | Nil 1Z— 24 M 24 : 
66,666 Do. 6% C. P., 30, ‘001 to 80, 000 & 135, 001 to 5 6% Nil | Nil | 4% 
246,806 Do. 4% Ist Mort. Deb. Stock. - 100 . 4% | 4% | 4% | 80—8 — & 


ELECTRICITY SUPPLY COMPAN IES. 


| 
14,000 _ Bromley (Kent) E.L. & P., 1 | 5% | 4 
29,877 Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 8% (10% | 10 10% | | | 
10,623 Do. do. 1%Cum.Pre.s 5 17% | 1 1% | 1% 
- 800,000 Central Electric Supply 4% Guar. Deb. Stock .. 100 4 4 4 4% | 102 +105 me ar es a 
80,000 Charing Cross and Strand Electricity Supply 5 610 | 8 8 | | 4 
80,000 Do. do. do, 44 % Cum. Pref. 5 a 44%, 44% | 44% | 43— o: 4 5 93/9 92/6 7 
Do. Cit Undertaking” 44% Cum. Prf. | 48% | 4 =f | 
420,000 Do. do. 4%Deb. Stock Red. 10 4% 4 4 4% 101 —103° 101 —103 
0. . 5 % Pre 5% | 5% 5% — 5} xc 
40,000 County of London Electric Lighting, Ord. 1—40,000 10 4% | 4 % | 44% | 8— 9 8 
(0.000 0. ef., 40,001—60,000 10 6 6% 6% xd | xd) 
$00,000. De. ‘ 48 ona. Deb Stock | Stock | | i? 101-103 101.108 103, = 1023 
80,000 | Edmundson’ 6 Electric Ord. 1 %% 5 208 4— 44 76/3 | —} 
80,000 Do. do. 6 % Cum. Pref 6 6 | 6% | % 5— 5 | 
820,000 Do. do. 44 % Ist Mort Deb. 100 44% 44% 104 —106° 103 —106 105" 104 4 
10,000 | | 1 to 10,000 5 oe % | % | 53% — 53 
10,009 Do. 5 % Cum. Pref., 1 to 10,000 oe 5 5 — 5 — 2 | 
75,000- Do. 44% Ist. Deb. Stock .. 100 % | 44% % | 101 —104 101-10 
13,000 Hove, 1 to 13,000... % % 9% | 
10,000 Do. New (£5108. paid) % | 8% | 9% 9 
0. eb. Stoc oe | | 
21,000 Kensington and Knightsbridge Electric 5 |10% | 1 112% | 10% 94— 104 104 
90,000 | Do. do. do. 4% Deben. Stk. Stock 4% 41% | 98 —101 | 98 —101 | 
874,895 De. 4 Mort. Stk.Red. Stock 4 | 4 4 | 98 —101 | 
200,000 Metropolitan Electric Supply, 1t 5 7: 10 | 10 | = 94 xd 84 — 93 xd | 9 | 
76,121 Do. % Cum. Pref. L106, “£3 pd. 5 44% | 44% 4 | 44% 5x | | 
220,0001 Do. 44% Ist Mort. Deben. Stock .. | 4 | 4 % | 110 —114 | 110 —114 
250,0001 Do. % Mort. Deben. Stock Redem. Stock | % | 95 — 97 
250,000 Midland Electric Corporation, 44 % 1st Deb. 100 4 | 48% 48% | 48% 101 —103 101 | 103 102 
75,000 5% Pref., lto 75,000 5 | | | 5% | 6 xd + 
10,852 Notting Electric 10 | 6% 6% 7% | 18 —14 13— 14 
64,000 Do. do. 4% Ist Mort. Deb... «| 200 | 4% 4% | 4% | 98 —100 99 xd os ee 
eb. ck oe . | . 
40,000 St. and Pall Mall Electric Light, Ord. 5 May 144% 144% 104 9 — 10 9 
20,000 Do. 1 % Pref. 20,081 to 40,080 | 5 7 | 8 7h 
150,000! Do. 84% Deb. Stock Red... 100 | | | BR 34% 96 — 98 965 — 98 
12,000 Smithfield Markets Electric Supply, Ord. 5 | | 4% | 4% 4% | | ee 
60, do. Deb. Stock Stock | 4 4 | 4 4% | 16 — 80 76 — 80 | 
65,000 South Lenten Electricity Or sie 5 8 4% | B— Bxd ‘ 
(La kheath Gr | i | | 
148,292 Dist. E.L.Co.) 44% Ist ‘Deb. Btk. 100 | 4% 44% | 44% 44% | 108-106 xd 103 —106 
60,000 _ Urban Electric Bupply, Ord 6% | | xa | # xd | 
200,000 De. do. 44%1st Mort. Db. Red | 100 | 48% 102 —104 xd | 102 —104 | 
110,000 Westminster Electric Supply, ee | 5 12 14 18% — 104 xd 94— 104 10 | 
98,151 ae % Cum. Pref, 5 5% | 5% | | ai. 
(Originally 5 %-Red. to % from 31st Dec., 1905.)) | | 
y quoted :—Mackay Companies, ord., 64-65, Pref. 75— 


(Bank rate “of discount 4 ver cent. (Sevtember 28th. 1905). 
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METAL MARKET. 


Fluctuations in March, 


SPELTER (G.O.B’s.) 


Mar. 1 2 56 7 8 9121314151619 2021 22 23 26 27 282930 


£30 


LEAD (ENGLISH) 


- 1 2 5 6 7 8 9121314151619 20 21 22 23 26 27 282930 


IRON. 
1 2 5 6 7 8 9121314151619 2021 22 23 2627 282930 
SCOTCH 
> 
CLEVELAND 
TIN. 
1 25 6 7 8 91213141516 192021 22.23 26 27 282930: 


COPPER (G.M.B's.) 


1256 7 8 91213141516 192021 2223 26 27 28.2930 


THE ELECTRICAL FROISSART CHRONICLES. 
(With some apologies to Sir John, and more to “ F. C. G.”) 


By IBID. 


VIL.—Or THE JAcQuERIE ; How tr ComMMENCED. 


Much hath been said of the riches of the Englysch 
country; and, indeed, they of the Inner Circle, who have 
the enjoyment thereof, are of a cheerful colour, well-rounded 
and full-voiced, and with other signs of prosperity. Even 
the Outer Circle, who dwell further from the great candle- 
stick than four miles, and sleep never in Mausoleum Street, 
even by day, are of a good countenance, especially of 
Saturdays. But, beside these it appears is yet another sort, 
the which is not apparent to a sojourner in the land. By 
very careful notis ye shall see them, as on this wise: 
Remark, as thou comest by Aldgate his pump, about the 
hour of noon, a very thin and eager man run to and fro, 
hiding himself in holes of the earth, or in some sad cave 
where he eateth hastily his food ; wishful, as it seems, to 
pick up somewhere the hour that he droppeth at morn in 
the carrier-waggon wherein he travelleth. Presently there 
meets him a very burly person and a ponderous: and, 
presenting him with a parchment, standeth waiting. Anon 
cometh another, with a greater parchment, and likewise 
waiteth also. Here again, be three in a group, each with 
their parchments displayed, and axes ready. Now the first, 
the great one, seeketh the dues of the Inner Circle, and 
demandeth to be payed for the ground the accused 
sleepeth or standeth on: the second, for the tent he 
sleepeth under: and the third, fourth and fifth for 
water, light and fuel. And sith all would live on 
one spot, some of these charges are heavy. Again cometh 
a strong man clad in cuir-du-roy, with a demand that 
the teaching of his children be paid for: another, that they 
be fed at the scholes; and others come with reproaches 
that the monies 6f the workmen be not enough, while yet 
one is telling the accused that he selleth far too dear by 
reason of over-paying these insolent fellows. So is he closed 
in and pressed upon by the upper and lower sort, and very 
little more is to be taken of him. Presently arriveth a 
servant of the magicians, with a yellow parchment inscribed, 
“Cooke is leaving.” Then turneth he to flee, and is 
pursued of them all with demands and contumely. For the 
Outer Circle say, “ Calls isself a gemman, ee does, an asu't 
ther price of arf-pint!” (which is a brief summary of his 
personal worth, not complimentary) : and the voices of the 
Inner Circle, audible at 2,000 paces, like unto the sawing of 
wood, may be heard “so terwibly suburban,” that is to say, 
“He is deranged ; for he works.” 

Amid the turmoil and clamour, in his flight he droppeth 
sixpence ; now this is, in these men, a very heinous offence 
and crime, as showing they have reserved money which 
should have been given to some other not of their class. 
Immediately thereon is he seized by the torturers, who take 
him to the press-room, and there lay upon him as much 
parchment as he can read, and more. With many tears for 
his hard fate, they ply him with hard questions inscribed on 
those parchments, to the end that, if he shall answer them 
all, of his last sixpence that they have taken, he may receive 
back two-pence. Generally he goeth mad. 

Now, ye will wonder that, as the harrying of these men is 
so well-liked a disport, either that the supply of them is not 
ceased, or that they have not themselves objected thereto. 
But this they have not done sith they be scattered without 
a leader, and all striving to conceal that they earn with the 
cunning of their minds the money which may only be taken 
by force or fraud, or by working with the hands. Troubled 
by this, and by the frequent demands of their many 
* hosses,”” they have no leisure for Parlement or golf or any 
like matter, so that ne the Positives (which are those of the 
higher potential, who say ‘aye to laws of their own 
making), nor yet the Negatives (who say * no” to the laws 
not of their making) regard them at all; except. when 
they seek a fresh subject for taxes. Living thus in misere 
and dolour, it is small marvel that they are ripe for revolt. 

Now, at this present time is a champion and a leader 
arisen. for them, and doubtless we shall soon hear much 


- clamour. with. fierce contests and. burning words. For the, 


pitiful case of these men hath come to the ears of the good 
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knight, Sir Jaime Nadador de Riachuelo, ever ready to 
succour the opprest. This Sir Jaime is, moreover, one of 
the chiefs of the Electricks, and if, indeed, those magicians 
will take part in the matter and join with these middlemen, 
there shall shortly appear that the Englysh have found a new 
conductor for their affairs. That ye may know that these 
chronicles be of worthy subjects, here is set down the cote 
of Sir Jaime, whereby he is known :—Dexter, an empty 
chair (presidential) for memory, upholstered all proper ; 
sinister, on a target three pieces of entropy displayed 
couchant ; of the third, a particle of sulphide ore, or, having 
a floating efficiency of 102 per centum ; of the fourth, dis- 
played on a field vert, a Haskell ball, rubber-cored, of high 
dielectric strength. Supporters, dexter, a student of the 
1.E.E. expectant of getting on; sinister, a King’s Counsel 
learned in the law, capped and gowned for occasion. 
Motto : ‘‘ Experto Crede.” Crest: A limit in heavy elec- 
trik engineering, not clearly defined. Now this good 
knight, when he perceived that the middlemen, though so 


oppressed, had no art or part in the governing, called around © 


him a council, and exhorted them in the matter, how that 
they should not be ashamed for that they were somewhat 
more removed from their (Darwinian) ancestry than their 
oppressors, neither should they despair if they were born 
honest ; for the disgrace lay not in these qualities, but in 
allowing that others should make a mock of them; and he 
propoundeth the new and heretical doctrine that, under the 
King, the kingdom were best ruled by those of the greatest 
intelligence. 

_ In response to the call of Sir Jaime do arise camps of the 
malcontents from the Swiss cottages to Denmark hole, and 
all are stirred forth to battle with what weapons they have. 
To watch this quarrel for one maravedi may ye see it set 
forth in the Daily Invasion, wherein is inscribed all that 
hath happened or will happen, and more. 


THE PREMIER ACCUMULATORS. 


Tur Premier Accumulator Co. last year secured premises 
in Military Road, Northampton, for the manufacture of 
secondary batteries, invented and patented by Mr. A. 
Schanschieff, long resident in this country, and whose name 
is familiar to all who are interested in this special branch of 
the electrical industry as a patient and indefatigable investi- 
yator into the mysteries of secondary battery development. 
The company manufactures two kinds of central station 
cells, the pasted and the Planté types ; specially designed long- 
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department, &c., it is unnecessary to speak in detail, and we 
shall therefore confine ourselves simply to a description of the 
various plates. 

Taking first the pasted type of plate, we find the grid consists 
of two halves cast in one piece. The drawing, fig. 9, clearly 
shows the taper of the walls of each square and the general 
construction. At each corner of each square there is a stud 
which joins and strengthens the halves together, and at the 
same time these studs serve as additional points of contact 
with the active material for collecting the current. It will 
be seen that, although the paste is greatly sub-divided and in 
intimate contact with the grid, it forms one solid and 
continuous piece of paste throughout the whole plate. 


Fic. 2.—Tyre A, FoR High DiscHaRGE CENTRAL STATION WoRK, 
IN LEAD-LINED WOODEN Boxgss. 


Owing to the taper on each side of cach square being 
inwards, the paste is securely locked in the grid, and any 
tendency for the paste to come out increases the pressure 
against the tapered side of each square. ety 

Regarding the Planté system of plate formation, it is 
known that the expansion of oxidised plates when forming, 
charging, or discharging, takes places in the direction of 
least resistance. In all other oxidised. plates the resistance 
to bending is less in one direction than in the other, and on 
formation, charging, or discharging, the plates must buckle, 
particularly in the direction where the 
plate is the weakest when the charging or 
discharging current is high. 

The Premier oxidised plate is so de- 
signed that in whatever direction it is 
attempted to be bent, it resists the strain 
equally, and in active operation the ex- 
pansion is also equal on all sides, the 
plates are equally strong in every direc- 
tion, and the buckling or distortion is 
therefore impossible. 

As seen in the figures, the Premier plate 
is equally balanced throughout. — Kor 
every rib in any section of one side of the 
plate there is a corresponding rib running 
at right angles to it on the opposite side 
of the plate. 

The capacity of every oxidised or 
Planté plate is proportioned to their 
developed surface, and the strength and 
solidity of the plate are inversely pro- 
portional to the depth of peroxidation. 

The developed surface of the best- 
known makes of Planté plates is from 
tive to eight times their superficial area, 
whilst the Premier’s developed surface is 
10 -times its ‘superficial area. Owing 


distance ignition eells; high capacity batteries for: lighting orgg to so large a surface on the Premier plate, a smaller 


traction ; and!a new and origipal design of oxidised or Plante 


plate. 
Of the pasting, 
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mixing and formation rooms, the, 


depth of peroxide is required for a given capacity ; 
hence the plates will stand pigher rates of charge and 


casting » discharge, have a longer life, larger capacity, and cannot 
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buckle. The Premier plate is cast by hand in a special casting 
machine and mould divided into two halves, and each 
half can be adjusted for casting plates of any thickness of 
core, or entirely without a core ; in the latter case the plate 


SNS 


KZ 


Fie, 5,—Llanttion 


is transparent. To take the plate off the mould, a lever 
which is attached to each half of the machine is worked, 
which pushes out several sections of the mould, and in so 
doing, frees the plate from the mould, thus making the 
extraction of the plate quite easy, and the casting cheap. 

It is specially claimed for the Premier pasted type that 
the paste is a chemical combination free from foreign metals 
or acids, very porous and yet very hard. 

The porosity is so great that the expansion and contraction 
on charge or discharge is taken up by the pores,which shrink 
or expand as the case may be, leaving the paste in its original 
condition. 

The porosity allows the electrolyte to penetrate inside, thus 
bringing every molecule of paste into action. 

The paste being in one solid and continuous piece 
throughout the whole grid, combined with the large number 
of points of contact with the grid, accounts for the high 
capacity and low resistance of this type of cell. 

The chemical action takes places in the complete piece of 
paste throughout the whole plate, and there are no portions 
of paste working individually which can fall out. 

Its solidity is such that no protective plates for the paste 
ure necessary ; however porous these protecting plates may 
he, they increase the internal resistance of a cell to a large 
extent and thus diminish its efficiency. 

Mechanically ‘the grid and the paste as described above 
are of such great strength, that the plates can be dropped 
from a height of several feet without injury, and without 
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-the paste falling out, and even a short circuit for a prolonged 
time will not alter their capacity. 


Fic. 4.—F.1T. Type ror TRACTION, OR OmnNiBUS LIGHTING. 


Assuming that the cost of production is similar to that of 
other makes, it is claimed that, owing to the larger capacity 
of the Premier plates, the makers can use a smaller number 
of plates for a given capacity. 

The following table gives the results of tests as taken 
from the company’s log-hook, giving the capacities at 
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different rates in comparison with three of the best-know 
accumulators :— 


COMPARATIVE TESTS OF PREMIER ACCUMULATOR WITH THREE 
OTHER WELL-KNOWN TYPES. 


; Capacity Capacity per pound | Number of 
| Dis- | Total | per 100 of section in sq. in. of 
Date Distine- charge} capacity |sq. in. of ampere-hours. _| positive plate 
July, tive rate | of | positive required to 
1905. | marks. inam- the | plate cK give 100 am- 
peres.| cell. on one Positive pere-hours 
: side, | Positive. and : capacity. 
negative. 
— - 
4th | Premier. 25 | 162 77 79 3°3 129°69 
ou B shee 144 68°5 5°75 2°18 145°8 
Cc 4:3 2°5 141 
D ... | 1381 | 693 5°75 3°27 144°3 
10th | Premier 30 | 157 747 | 76 3°24 | 134°4 
| 1325 | 63 51 2°6 158°4 
C .. | | 646 23 | 1848 
» |. D ... | 1055 | 56 4°69 22 ; 179 
2oth | Premier 40 | 125 | 59°5 6 25 | 166 
B | 905 | 48 17 «232 
Cc | 50 3°5 18 | 200 
| 8% | 46 39 18 | 246 
Ist Premier 60 | 116 | 552 56 24 | 181 
B 90 | 426 | 34 233 
Cc 85 | 47 | 44 212 
|... | |e | 17 238 
ith Premier 80 110) | 5238! 5:39 2:3 192 
B .. | 82 | 309 | 3-28 161 
co. | | 4408] 26 151 | 227 
dD 77) 322 | 28 1425 310 
7th | Premier 100105 | 50 | 519 2:26 200 
C 735 43 2°6 1°60 232 
DD 72 38°1 3°16 1:80 


The cells Premier, B, C, D were discharged and charged in 
series. The potential was taken during: the discharge, and 
the discharges stopped when the voltage fell to 1°78 volts, 
except at the 80 and 100-ampere rates, when the discharge was 
allowed to fall to 1-5 volts on closed circuit. 

The Premier negatives were too heavy, owing to the-lack 
of another mould. The negative section weight can be 
reduced by one-third, and the capacity will, it is stated, 
remain the same. 

These discharges were taken before the heavy rates were 
introduced, 

Premier(® x seven plates.— Positive surface, 210 sq. in. 

> (101 x 10]), five plates.—Positive surface, 210 sq. in. 

((7 x 12), five plates.—Positive surface, 168 sq. in. 

1) (105 x 4), five plates.— Positive surface, 189 sq. in. 

The weight of Premier positive section, 205 Ib. ; of negative, 
27h + and — sections together, 484 Ib. 

The weight of B positive section, 25 Ib. : 
254 Ibe: + and — sections together, 503 Ih. 

The weight of C positive section, 2% Ib. : 
Ist Ibo: + and — sections together, 46] Ib. 
. The weight of D positive section, 224 Ib. ; 
+ and — sections together, 40 Ib. 

In October last we received particulars of a number of 
tests on Schanschieff’s battery, which, we said, appeared to 
give remarkable results, and we believe Dr. Glazebrook is 


of negative, 
of negative, 


of negative, 


Fic. 9.—Srcrions SHOWING THE CONSTRUCTION OF THE 
DovusLE INTERLOCKING GRID. 


now engaged in making an expert examination into the 
merits of the cells. 

Electrical energy forall purposes in thecompany’s works, in- 
cluding illumination, is taken from a large battery of 110 célls 
placed ina cellar, and charged at power rates from the town 
mains, the voltage and current being controlled from a small 
switchboard. Engines,dynamosand all running machinery are 
thus dispensed with, a most convenient arrangement. The 
factory is laid out on the most economical: lines, and if the 
results obtained by Dr. Glazebrook verify the figures obtained 


by the manufacturers, the company will be able to con- 
gratulate itself on the possession of a battery which will 
make it a formidable competitor with those already on the 
market. 

We are informed that the Premier Accumulator Co. have 
supplied a number of lighting batteries, and have many orders 
on hand, also that the company are already contemplating 
moving to larger premises, owing to the increasing demand 
for their accumulators. Their ignition cells are claimed to 
be amongst the strongest and cheapest on the market, and 
from what we know of the strength and construction of - 
their batteries, there is no reason to suppose that this is not 
so. Several - thousands .of these . batteries have been 
delivered, or are on order. 

Mr. Schanschieff deserves success ; he has worked for it 
hard and long ; we hope he may obtain it. 


PROCEEDINGS OF INSTITUTIONS. 
Idle Currents. 
By M. B. FIenp. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ANGINBERS at Manchester, February 13th, 1906.) 


(Concluded from page 505.) 


WF will now apply some of the results to the first and second 
series of alternators supplied by the Westinghouse Co. for Niagara. 
The slot and conductor dimensions are taken from Dr. S. P. 
Thompson’s ‘‘ Polyphase Electric Currents,” 2nd edition, pp. 133, 
135. Fig. 6 represents the conductor and slot for the first 
machines. Inserting the appropriate values ‘of dimensions and 
frequency-we have j*4°= 1°97, and referring to curve for = 1, we 
obtain the value K-=°1°88, and for» =*2,k = $1, that is to say, 
that the-actual loss in the active part of the lower conductor is 1°88 
times, -and in the upper conductor 8°1 times.that calculated from 
Ohm’s law. 

Fig. 7 represents the slot dimensions of the second series of 
alternators—in this case + ) works out at 2°7, and referring to the 
curve for 7 = 1 we obtain the value K = 2°7, 

Taking the active portions as roughly 59 per cent. of the total 
windings of these machines, we find that’ for the earlier machines, 
the actual joss in the whole winding was three times, and in. the 
latter machines 1°85 times the nominal loss. When we remember 
that these machines were supposed to have an efficiency of the 
order of 98 per cent., the relatively large extra loss due to idle cur- 
rents assumes an additional importance. It is well known that the 
earlier machines ran exceptionally warm. 

We will now investigate what economy might have been‘effected. 
‘lake the first series of alternators. If tor the lower layer m / had 
been 1°4, and for the upper 0°9, the k values would have been 1:3 
and 1°5 respectively. These values would have given / = 2°42, 
4 = 1°56cem. for the two conductors instead of 3°41 each, as is 
actually the case, and the total loss would have been 2°19 times the 
nominal loss with the 3°41-cm. conductors. Hence, the copper 
section might have been reduced in the proportion of 6°82 to 3°98, 
and the total loss in the proportion of 3: 2°18. The weight of 
copper in the armature of each of these machines is roughly 3 tons. 

‘Taking the second series of alternators, we see from fig. 5 that 
no gain of efficiency could have been effected by a decrease of the 
copper section, but a very considerable saving in copper might have 
been made at the expense of a small additional loss. 

Thus, if instead of « } being 2°7 the conductor had been chosen 
so that mb was 2, a saving of copper in the proportion of 2°7 : 2 
would have resulted, with an increase of the C*R loss in the pro- 
portion of 1°39 : 1°45. 

Hig. 8 represents the slot and conductor dimensions of the 
3,000/3,500-Kw. 11,000-volt two-phase alternators supplied by 
Messrs. Witting, Eborall & Co., to the Metropolitan Electric 
Supply Co, Acton Lane Station. The frequency is 60, and it is 
interesting to note that the conductor depth chosen is just about the 
critical depth to give the best results. The actual ohmic losses 
work out at approximately 20 per cent. above the nominal. Had 
the machine been required for 4,400 volts instead of 11,000, and 
two conductors of 20 mm. depth been employed in the place of five 
conductors of 8 mm. depth, the critical depth in the outer conductor 
would have been largely exceeded, and the actual loss-would have 
been 1°98 times the nominal loss. The critical value of in (taking 
q = 5) is ‘9 for the second conductor, whereas in this case the value 
of m 6b would have been 1°55. 

In determining slot and conductor dimensions there are, ‘of 
course, other important. factors which need due consideration. For 
example, the heat generated in the active part of the conductor is, 
to a large extent, conducted to the end connections, at which it is 


' dissipated by ventilation and radiation. A large cross-section of 


conductor forms a better conductor thermally, and may. tend to 
reduce the maximum temperature within the, active "portion. 
ain, it has been urged that a deep conductor is sometimes 
visable fer mechanical considerations owing to the very great 
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mechanical forces which may be exerted on the end: connections, 
and yet again, the suggestion has been made that a certaim amount 
of idle current in the conductors is useful, in that it reduces the 
reactance of the whole winding. 

Where there are several conductors per slot, it may be advan- 
taceous to limit the depth of the upper conductors on account of 
the temperature gradient, as well as on account of the idle current 
loss. 

It does not appear that any advantage is to be gained from the 
temperature gradient point of view by using a material of lower 
conductivity than the best copper. If, however, the active 
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tions of the armature conductors be well ventilated by air- 

iets and the iron be relatively cool, so that a sideways ecn- 

uction of heat occurs from the conductors to the iron, the above 
onsiderations of temperature gradient are inapplicable, and with 
_viven depth of conductor, the actual losses may, in some cases, 

« appreciably reduced by the use of a material of high specific 
yesistanee. Such would be the case in fig. 6, top conductor. 

The enormous forces which are sometimes called into play 
ietween conductor and conductor are scarcely credible until one 
has seen the destructive effects of heavy short circuits. 

\ serious trouble which has been experienced with the turbo- 
enerators in the Chelsea generating station of the London 
(nderground Railway, is the bursting of the end connections 
when a “short” occurs. ‘he machines are 4-polar and the end 
‘onnections of the armature, which is stationary, therefore bridge 
across 90°. The end connections lie one up against the other 
in the usual manner, and those of each phase are all strongly 
hound together to form a compact whole. They are otherwise 
‘usupported. On the occurrence of a “short” the bindings 

rst and the end connections fly out with all the appearance of 

» enormous internal force wrenching them apart, usually necessi- 
isting the complete re-winding of the armature. As a second 

istance, we will quote the words of Mr. H. G. Stott, who was the 

perintendent of the Manhattan Elevated Railway System of 
New York in 1903, when a phenomenal high power surge occurred 

« the system (see “ Journal of American Institute of Electrical 
\neineers,” Vol. xxiv., p. 579). 

One of the six generators operating in multiple, short-circuited 
iear the terminals, conductors on two turns of the winding being 
driven out until they struck the iron of the frame of the generator, 
‘.., the armature bars, which are 2 in. x 4 in., three in each slot, 
were bent edgewise for over six inches, showing that the force 
bending them probably amounted to at least 3,000 or 4,000 Ib.” 

Lastly, we may mention an occurrence in the Electricity Works 
of our own City of Manchester. Fig. 9 represents the appearance 
of some of the cables at the back of a switchboard, after a sudden 
rush of current, ~The thicker cables on the outside are 37/15 highly 
iusulated, while the smaller cables, which show the greatest 
«mount. of distortion are arranged to carry about 10 amps. and also 
highly insulated. All cables were tightly stretched between 
insulators from 2 ft. to 3ft.6in. apart. The mutual attractions 

i repulsions are well illustrated by the shapes of tlie cables. 
insulators 5 and 6 were snapped off, and an insulating shield 
consisting of 4+ in. asbestos millboard was cut clean through. 
l'his case is interesting on account of the absence of any quantity 
of iron in the neighbourhood to increase the magnetic effects. 

It appears to us that, considering 2 in. solid conductors may 
he bent edgewise in the disastrous manner that happened on 
the Manhattan system, it is useless to propose to make them 
self-supporting. Rather should engineers take the occurrence 
us a lesson to suitably support the end connections by means of 
substantial clamps at frequent intervals, and thus leave them- 
selves unfettered by these considerations in the choice of their 
conductor. Indeed, unless we admit this principle, we should 
be forced to advocate the use of deep solid conductors, and the 
avoidance of all stranding and otner devices which decrease the 
mechanical strength of such conductors. 

Lastly, it will be obvious that the smaller the conductor in an 
open slot the less must be the reactance due to the cross flux, 
and that: to advocate the use of solid conductors at all in place of 
‘tranded bars for the sole purpose of limiting the reactance is 
false economy. Surely the money represented by the increased 


losses would be better expended’ in a more. generous design of’ 
machine, resulting in the desired improvement of regulation. . 

The above results, with certain modifications, are also-applicable 
to direct current machinery. 
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The conclusions arrived at in this. communication will not be 
much modified hy saturation of the armature teeth, a3 might be 
thought at first. 

Similarly, the results will not be much atfected by a bridge of 
iron across the mouth of the slot, provided its section is very small 
compared with the section of the tooth. =: 

If, on the other hand, the conductor were buried in the iron, 
there would be no cross tlux at all, and the interior surface of the - 
hole would be magnetically an equi-potential surface. 


Discussion. 


The Cratrman (Mr. 8S. LL. Pearce) said the paper had many 
practical points of importance to a.c. engineers. One of the 
large alternators at Stuart Street station had to be completely 
rewound on account of the end winding being insufticiently 
supported. 

Mr. Frivn thought the term “idle currents ” would first convey 
the meaning that tne current was at right angles to the voltage, and 
asked how far that agreed with the author’s definition. Someé 
comfort might be derived from the fact that too much copper had 
heen used. 

Mr. WaLkir said-the curves given in the paper were of enor- 
mous value. Previously, up to the publication of the curves, the 
depth of slot had been obtained by practically a rule of thumb ~ 
method. He thought the curves would be standards of the future. 
The British Westinghouse Co. some time ago made experiments on 
different depths of slots, and measured the copper and iron losses, 
&c. From these he had taken two curves and checked them with 
the formula given in the paper, and found them to agree 
absolutely. 

Mr. Peck said he had come across idle currents in many ways 
and forms. There had been no difficulty with the older Niagara 
machines, but in later machines they had experienced trouble 
through the bars springing out. The failure of the Chelsea 
machines was due to insufficient brazing of the end terminals, but 
the forces acting were enormous. - 

Mr. FIEexp, in replying to the discussion, said that the remark- 
able distortion of conductors was not only found in dynamos and 
motors, but he had heard of meters coming in absolutely crushed. 
He advised those interested in the subject to read the paper read 
by his brother before the American I.E.E. last year. 


The Cost of Electricity per Unit from Private Electrical 
Power Plants. 
By Wirson Member. 


(Abstract of Paper read fore the INst1tuTION OF ELEcTRICAT 
Enainerrs at Leeds, February 15th, 1906.) 


By the “total cost of supply” is here meant all the expenditure 
incurred, which might have been avoided had electricity been 
supplied from without. The cost thus defined excludes all the 
expenses which must be ineurred if the same quantity of electricity 
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results obtained by Dr. Glazebrook verify the figures obtained 


le fer mechanical considerations owing to the very great 


574 THE ELECTRICAL REVIEW. 


[Vol. 58. No. 1,480, 6, 1906. 


had been purchased from a public company and used in the same 
way. Therefore, ‘“‘cost per unit” excludes the cost of the main 
distributing switchboard and all beyond it, such as mains, sub-mains, 
wiring, motors, lamps, &c. 

The cost as thus defingd includes the capital outlay, capital 
charges, rent, operating charges, maintenance, labour, rates and 
taxes, &c. Each of these may have many sub-divisions. 

The cost per unit is found by dividing the cost thus obtained by 
the electrical units produced, after first deducting the units 
exclusively used over the power plant itself. 

In the following examples the figures are necessarily approximate, 
and the conclusions as to the cost per unit refer to the particular 
circumstances of the period under observation. 

Electricity can be produced at the least cost per unit in flour 
mills. In these the engines are usually high-class compound con- 
densing, and run, say, 130 to 140 hours per week, and the dynamo 
usually runs the whole of that time. One dynamo is easily driven 
from the main engine. 


1. Flour Mill, medium size-—Dynamo of 12-Kw. driven from 
shafting. 


Oil and sundries 2 

£36 


Estimated output per annum—365,000 Kw.-hours. Cost—‘25d. 
per unit. 


3. Flour Mill.—Two 52-xw. dynamos, belt-driven. One vertical — 


engine, non-condensing, shafting and belts. One dynamo is driven 
from the main engine. The other dynamo can be driven from 
either engine. 


Capital outlay .. £850 

Capital charges, interest and deprecation. iss WSO 

— Maintenance ... 6 
Oil and sundrie:; 5 


£196 
Estimated output per annum—163,200 Kw.-hours, Cost per 
unit—"29d. 


7. Woollen Mill.—Three 42-Kw. dynamos, driven by special 
countershaft from mill engine or waterturbine. Also pilot dynamo 
which can be driven from either of two special non-condensing 
engines. For lighting only. 


Capital outlay ... £1,300 
interest and 130 
charges Oil and sundries 5 
£205 
Estimated output per annum—93,100 kw.-hours. Cost per unit 
— 


9. Clothing Factory —Two 30-Kw. dynamos. Dynamos belt- 
driven from two gas engines, for both lighting and power. 


Capital outlay ... £850 

Capital charges, interest and ORE 85 

Operating } Gas as 205 
charges) Oil and sundries 5 

£380 


Estimated output per annum—62,000 Kw.-hours. Cost per unit 
—1*5d. 


11. Lron Works.-Four 150-xw. dynamos. Two dynamos direct: 
coupled to two gas engines. Two dynamos driven by ropes from 
two gas engines. Mond gas plants. Gas engines of the positive 
scavenging type. 5 

Record from accurate'measurement extending over nine weeks. 


Capital outlay . £14, 

Capital charges, interest and mani 
(for nine weeks) ... 242 
Op erating superintendence: 
enarges | Stores and sundries. 21 
Rates, &c., assumed 25 
£733 


Time of running—4,240 hours. Output, measured by instruments 
—328,837 Kw.-hours. Cost per unit—54d. 

12. Enyineering Works—Two 500-kw. dynamos, one 250-Kw. 
dynamo, direct coupled to vertical high-speed compound condens- 
ing engines. Engine house and boiler house, cooling tower, &c. 
For power only. 


Capital charge, interest,and sgt 1,520 

Charges Attendance, ‘oil and sundries bs 350 - 
Rates, assumed, and allowance for rent.. 220” 

£3,250 


Estimated output per annum—2,000,000 kw.-hours.—Cost per 
unit—"4 

Other examples of electric power have been found, under similar 
circumstances, to give much the same result. 

The cost per unit is highest in private electrical plants with 
storage cells. 


Private House, Dynamo, Cells and Gas Engine. 


Capital outlay ... £350 

Operating J Gas at 4s. 
charges ) Attendance (period of 1 man’s time)... 

£111 


Estimated output per annum—4,500 Kw.-hours. Cost per unit 
—6d. 

In two other examples of private house lighting, with a capital 
outlay in each case for oil engine, dynamo and storage cells of £350, 
but where no special attendant is required, the cost per unit i is 
about 6d. 

From the facts stated in the examples above given, the following 
table has been made showing the capital outlay per kilowatt, and 
the equivalent “‘dynamo-hours.” This latter expression means the 
hours in which the dynamo could have produced the kilowatt-hours 
if it had run continuously. 


Capital Cost 
_ per per Plant. Hours. Purpose, 
a kilowatt. | jours. | unit. | 
£10 0 "25d. Flour mill 
3! 8 2] 1,600| 29d. hours, 

| plants. only. 


Factory hours 


7 13. «6 980 | “53d. with dark days ; 


sometimes 
9 | 14 2/ 1,040 1°50d. Lighting 
Com- | and power. 
| plete 
11 23 3 3,080 ‘54d. | plants.| Engineers’ and | Power 
12 | 12 211,600 | ‘29d. ironworks’ hours. _ only. 


Single-phase Railway Motorscand Methods of Controlling 
Them. 


By T. H. ScHorer. 


(Abstract of Paper read before the LNXstiTUTION OF ELECTRICAL 
EnGinkers ot Manchester, February 27th, 1906.) 


At the present time two types of single-phase commutator motor, 
having characteristics suited for railway requirements, have been 
developed and successfully manufactured on a commercial scale, 
viz., the plain Series motor, having the magnetising coils on the 
field, and the series motor in which the exciting current is obtained 
from the armature by means of extra brushes placed midway 
between the main brushes (the repulsion motor). 

In the series motor a winding is distributed over the face of the 
poles, the flux from which neutralises the flux set up within the 
armature and thus annuls the induced voltage which would other- 
wise exist between the armature coils when passing the plane of 
commutation. The relation between the active fluxes may be seen 
by referring to fig. 1. 

“The neutralising winding is in series with the armature and field 
windings, and may be considered as part of the armature winding, 
since the flow of current in the two must always bear a definite 
relation, no matter in which direction the armature may rotate. 
This arrangement of the windings is called forced neutralisation, 
in contra-distinction to induced neutralisation. 

The armature winding is provided with high resistance leads 
connected between the coils and the commutator segments in such 
a manner as to come into action only when any coil is passing the 
commutating plane. 

The series motor is wound for 250 volts across the terminals, 
which has the advantages of high insulation and less liability of 
breakdown. 

The trolley voltage is lowered to that required at the motor by 
an auto-transformer mounted upon the car, which permits of great 
flexibility in adapting the system to the diverse conditions mct 
with in general traction schemes. 

As an instance, the equipments supplied to the Indianapolis and . 
Cincinnati Traction Co., operate in the town of Rushville, where: 
the trolley voltage is not permitted to exceed 550 volts alternating, « 
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and on the long section between Rushville and Indianapolis, where 
the railway is built upon private right of way, the trolley voltage is 
3,300 volts alternating ; in the city of Indianapolis they operate on 
the existing tramlines at 550 volts continuous. When passing from 
one section to another the re-grouping of transformer zonnections to 
sive the desired voltage on the motors is effected, while the train is 
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anning at top speed, by a change-over switch, under the control of 
‘ie driver. The writer has seen this change-over effected at a speed 
f 50 miles per hour. 

Another instance is a locomotive equipment supplied to the 
Swedish State railways for working a suburban service, where the 
connectors from the auto-transformer are arranged for trolley 
pressures ranging from 3,000 to 20,000 volts. 

As to the starting torque which this motor will develop, in a test 
which the writer made on a series motor with normal full load 
‘orque of 680 lb., the armature developed a torque of 850 lb., which 
is 25 per cent. above the normal full load torque, this limit rarely 
»een approached in actual practice on electric railways. 

In the earlier single-phase motors the armature speeds were 
‘ather high, the normal full load armature speed of a 150-H.P. series 
motor being 930 r.p.m., which made it more suited for long runs 
with few stops and speeds of 60 miles an hour. These are the 
characteristics of the motor on the locomotive supplied to the 
swedish State railways. 

For suburban work with frequent stops and short runs, 
iomanding a high rate of acceleration and high schedule speeds 
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vat not high free running speeds, a 150-H.P. series motor has 
heen developed with the normal full-load armature speed of 
935 rp.m., the characteristic curves of which may be seen in 


“The ideal method of voltage variation in the supply of power to 

single-phase motor is by means of an induction regulator, which 
provides a uniformly increasing voltage without interruption to 
the supply. 


There are, however, objectionable features in the induction 
regulator. 

Any number of similar motor coach equipments may be con- 
trolled hy the manipulation of a single master controller situated 
at any point in the train and electrically connected to the multiple 
control train line. 

The power necessary for the auxiliary multiple control circuits is 
supplied at a pressure of 50 volts and obtained from a tap at the 
low tension side of an auto-transformer. This power, through the 
manipulation of the master controller, is utilised to energise the 
operating magnets. The movement of the operating magnet 
armatures actuates the needle valves which regulate the admission 
and exhaust of the compressed air, which works the unit switches. 

The unit switches have to interrupt the motor currents when 
it is necessary to shut off power from the motors, and they are 
provided with powerful magnetic blow-outs, since these currents are 
large. 

A magnet is so interconnected with the master controller and 
driver’s brake valve that the power will be shut off from the motors 
and the brake applied throughout the train should the driver 
remove his hand from the master controller for any reason. Both 
of these actions are effected simultaneously. 

For tramcar equipments controllers operated by hand have been 
developed of the rotating drum type, little different from an 
ordinary tramcar controller for continuous current. 

In order to prevent sparking and burning of the controller con- 
tacts, a preventive coil and preventive resistance are used. 

When the controller is on the last notch or full running position 
the preventive resistance is disconnected from the circuit. 

With reference to the advantages of single-phase working of inter- 
urban and urban services—similar to the London Underground 
Railway—the author said the consumption per ton-mile was less 
with p.c. than with single-phase, but there was a great saving in 
the number of sub-stations required, and in connection with their 
working and maintenance. There would also be a great saving in 
attendance, as in D.c. systems rotaries were required with con- 
tinuous attendance at each station, whereas with the single-phase 
system one man could attend to 10 sub-stations in the daytime alone. 
In Derry, near Pittsburg, the sub-station attendant made an inspec- 
tion about once a fortnight. With the collector system with third 
rail on a D.c. system it was impossible to get above 650 volts; with 
single-phase it was possible to work at 20,000 volts. Another point 
in its favour was that of electrolytic action. Tests had been made, 
and the result was that the destructive effect was nil. For main 
line working, single-phase was the only system to be considered. 


In the discussion, the CHatRMAN (Mr. S. L. Pearce) said he 
thought the faults of the single-phase motor had been successfully 
overcome, and for main line working it was the one system 
possessing large starting torque and high efficiency. 
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Mr. Cramp said that the motor Mr. Schoept denoted as repulsion 
moter was not the repulsion motor as they understood it in this 
country, but the Latour compensated repulsion motor. The 
original repulsion motor consisted of laminated a.c. field with D.c. 
type armature and commutator, the brushes being short-circuited 
and set at an angle to the main field. Thus, the excitation was not 
provided by the armature. The neutralised repulsion motor, which 
he thought was original, could fairly lay claim to the advantages of 
both series and repulsion types. The arrangement of the motor 
was diagrammatically illustrated for a two-pole case by fig. 3. 
Here the high-tension mains were connected to the coil F, which 
excited not only the field F ¥, but also the secondary coil B in 
series with the usual armature and the neutralising coils. By this 
arrangement excellent commutation and a good series characteristic 
might be secured, while a high-tension stator winding was 
possible. All the motors had the same torque characteristics. 
The compensated and neutralised motors were usually slightly 
less efficient than other forms on account of the loss in their 
extra windings. For power factor, the repulsion motor was not 
usually quite so good as the straight series motor, but, of 
course, compensated motors were much better than any other forms. 
It was in commutation that the series motor scored. Upon 
different frequencies the repulsion motor was far better, since it 
could be built for 40-cycle circuits, where series motors were almost 
out of the question. In the repulsion motors they. might control 
by rotor resistance, putting a high voltage on the stator and 
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getting rid of the bulky transformer. Relative power factors at 
starting should be mentioned, as well as those at full load 
synchronous and free-running speeds; for it was at starting that 
the big current was taken, and then it was that the alternator 
voltage dropped on account of lagging currents. The ‘‘ preventive 
coil” seemed to fulfil the same function as the resistance coil on 
the ordinary accumulator switch. 

Mr. Mires WaLKER said he did not think it advisable to use such 
high pressures as 6,000 volts on traction motors; 250 volts was quite 
high enough. 

Mr. E. W. Cowan said that about eight or nine years ago Mr. 
Atkinson was working out the single-phase commutator motor very 
much on the same lines as the straight series motor. The trouble 
with that motor was owing to excessive sparking at the com- 
mutator. 

Mr. O’Brien asked the author for the relative weights and power 
factors of the different systems, and agreed that 6,000 volts was too 
high a pressure for railway motors. 

Mr. Scuorpr, in replying to the discussion, said that it was 
impossible to get a good combined series and repulsion motor. A 
series motor was good for starting effect, and a repulsion motor for 
running. For general purposes the series motor was a bad one. 
With regard to relative weights of trains, those on the Metropolitan 
Railway, in London, weighed 29,500 1b., including motors, con- 
trollers, cables, and all electrical equipment. 
L.B. & S.C. they would be 31,000 lb. The weights of motors were 


as follows : — 
HP. Single-phase. DC, 
50 ... 8,080 lb. 3,000 Ib. 
75... ... 3,850 Ib. 3,840 Ib. 
200... 4,523 Ib, 4,500 Ib. 
150 . 5,398 |b. 5,350 Ib. 


Physical Society. 


Av the meeting held in the “Pender Electrical Laboratory,” 
University College, March 23rd, 1906, Prof. J. Perry, F.R.S., 
President, in the Chair, Prof. F. T. Trouron read a paper “On 
Unilateral Electric Conductivity over Damp Surfaces.” Some 
time since the author noticed a rather perplexing difference in 
electrical resistance depending on the direction in which the 
measuring current was passed. The resistance under examination 
was that of the layer of moisture which adheres to glass when 
exposed to moist atmospheric conditions. On passing a current 
across the glass surface, it was found to diminish to a certain 
minimum value the amount of which depended on the hygrometric 
state. On reversal, the current assumed its original value and then 
diminished to a minimum as before, and so on for further reversals. 
The effects observed were not due to anything similar to ordinary 
polarisation. The theory put forward to account for the 
phenomenon depended on the transportation of moisture over the 
surface by the current. In this way the effective thickness of the 
layer might be much diminished by a banking up of the moisture 
along the edge of one of the metallic electrodes. 

A paper un “The Construction and Use of Oscillation Valves for 
Rectifying High Frequency Electric Currents,” was read by Prof. 
J. A. FLEMING. The author recalled the fact that as far back as 
1890, when investigating the Edison effect in glow lamps, he had 
shown that the space between the incandescent carbon filament and 
an insulated metal plate placed in the vacuous bulb possessed a 
unilateral conductivity. Electrolytic rectifiers such as the alu- 
minium-carbon cell were not available for high frequency currents 
because a time element entered into the chemical actions involved. 
In 1904, however, the author discovered that if the carbon filament 
in an electric glow lamp was surrounded with a metal cylinder 
connected to an insulated terminal by a wire sealed through the 
bulb, and if the filament was made incandescent by an insulated 
battery, then between the insulated terminal and the negative pole 
of the battery a unilateral conductivity existed which was operative 
with currents of any frequency, and the valve so made might be 
employed to render electrical oscillations measurable by an 
ordinary sensitive galvanometer. The author exhibited oscillation 
valves made on this plan, and also showed their uses. The 
advantage of using multiple spark-gaps in oscillation circuits was 
proved by the use of the valve. The author exhibited a multiple 
spark-gap discharger made with carbon rods, and claimed for it a 
much greater constancy of action than a discharger made with 
metal balls. Dr. Fleming also exhibited an experiment showing 
the copious emission of negative ions from the glower of a Nernst 
lamp at atmospheric pressure. The author referred to the employ- 
ment of carbon-filament oscillation valves such as he had described 
as wave detectors or Cymoscopes in connection with wireless 
telegraphy. The amount of rectification produced by the valve 
could be measured, and might amount to 89 or 90 per cent. 

A paper on “The Use of the Cymometer for the Determination 
of Resonance Curves” was ready by Mr. G. B. Dyxz. The experi- 
ments described in the paper were made with a view to the adap- 
tation of the direct-reading cymometer to the delineation of 
resonance curves and the determination of the logarithmic decre- 
ments of wave trains and the resistance of oscillating sparks. 


American Westinghouse Extensions.—The Westing- 
house Electric and Manufacturing Co., of Pittsburg, Pa., is to put 
up a factory at Bloomfield, N.J., at a cost of £200,000. The factory 
will employ 1,000 hands. 


In the case of the 


NEW PATENTS APPLIED FOR. 


‘ Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent- 


mts, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


6,557. ‘Improvements relating to vapour electric apparatus.’”’ P, H, 
Tuomas. (Date applied for under Patents Act, 1901,March 30th, 1 being 
date of application in United States.) March 19th. (Complete.) 

6,559. ‘* Improvements in vapour electric apparatus.’’ P. C. Hewitt, 
(Date applied tor under Patents Act, 1901, March 29th, 1905, being date of 
application in United States.) March 19th. (Complete.) 

6,568. ‘ Guiding support for conductors for electric lamps and the like.” A, 
PRINGLE. March 19th. 

6,602. ‘‘ Improvements in and connected with automatic economisers for 
electric installations.” H.Tupor. March 19th. (Complete.) 

6,614. “* Improvements in electric circuit-breakers.”” 8. B. STEWART, jun. 
(Date applied for under Patents Act, 1901, March 20th, 1905, being date of 
application in United States.) March 19th. (Complete.) 

6,632, ‘Improvements in alternating current arc lamps.’’ The Firm 
Enricu & GraEtz. (Date applied for under Patents Act, 1901, September 6th, 
1905, being date of application in Germany.) March 20th. (Complete.) 

6,633. ‘‘ Improvements in insulated conductors for electric lighting.’’ G, 
Davis. March 20th. 

6,644. ‘‘ Improvements in or connected with the indication ata distance of 
electrical pressures in the c nductors of electricity supply systems.”’ A. B. 
Hoitmes. March 20th. (Complete.) 

6,651. ‘Improvements in dynamo-electric machines.” 
Lrp., A. E. L, CHorvron and H. Smita. March 20th. 

6,659. ** An improvement in connection with the mariner’s compass.” H. A.- 
JOHANNESEN. March 20th. (Complete.) 

6,675.‘ Improved system of electric wiring for internal work.’ H.J. Reap. 
March 20th. 

6,690.‘ Improvements in means for. regulating electric circuits.’’ H. LEITNER. 
March 20th. 

6,702. . ‘Improvements connected with apparatus for winding coils and 
bobbins for electrical and other purposes.’’ H. Bourne. March 20th. 

6,768. ‘‘Improved method of constructing and bling complet le 
sockets of trolley head for electric tramcars.”” R.C. Gotpston. March 2lst. 

6,803. ‘Improvements in_ electric glow lamps.’ P. M. JUSTICE. 
(Deutsche Gasgluhlicht ‘Aktien-Ges. Auerges, Germany.) March 2lst. 
(Complete.) 

6,815. ‘‘ Improvements in or relating to regulators for electrically driven 
compressors and the like.”” J. HorrMaNN. March 21st. 

6,818. ‘Improvements in protective devices for vapour electric apparatus.” 
THE British THomson-Houston Co., Lrp. (General Electric Co., United 
States.) March 2lst. 

6,820. ‘Improvements in and connected with apparatus for generating elec- 
tricity.’’ J. pe Torey and E. Benxo. March 21st. 

6,833.‘ Improvements in or relating to mercury vapour apparatus and the 
like.”” C. O. Bastian and G, CaLvertT. March 21st. 

6,838. ‘‘ Improvements in electric machines.’ W.A.Jounson. March 2lst. 
(Complete.) : 

6,976. ‘‘ Improvements in electric furnaces.” BincHAM. March 23rd. 

6,977. ‘Improvements in electric furnaces.”” C. BincHaM. March 28rd. 

6,979. ‘Improvements in combined electric and oil lamps and combined 
electric and candle lamps, for motor-cars and for other purposes.’”’ G. W. J. 
ALLEN. March 23rd. 

6,980. ‘‘ Improvements in the manufacture of metal articles by electro-depo- 
sition.”” F.1I.Gisps. March 23rd, 

6,984. ‘‘ Improvements in arc lamps.”” O. Gross. March 23rd. 

7,021. ‘‘ Improvements in single or more pole electric connector or coupling.” 
H. Turner. March 23rd. 

7,114. ‘Improvements relating to a plastic pulp and non-conducting mains 
for electric light panelling and like purposes.” W.G. Porrer. March 24th. 

7,138. ‘Improvements in processes in the manufacture of secondary 
batteries.” O.LuGo. March 24th. 

7,150. ‘Improvements in electro-magnetic relays.’ 
March 24th. (Complete.) 

7,184. ‘Improvements in and relating to electricity meters.”” E, Dusots. 
March 24th. 

7,188. “Improvements in the manufacture of incandescence bodies of 
refractory metals for electric lamps.’”’ A. G. Broxam. (J. Lux, Austria.) 
March 24th. 

7,189. ‘* Improvements in the manufacture of metallic fil ts for 
incandescent lamps.” A.G.Bioxam. (J. Lux, Austria.) March 24th, 


Martuer & Piatti, 


P, O, PEDERSEN. 


ELECTRICAL PATENTS EXPIRING IN 1906. 


(Continued from page 536.) 


13,095. *EKlectric Furnaces.” F. Von Poschinger, Germany. July 16th, 
1892. Relates to means for heating electrically, with or without the ordinary 
heating, furnaces for smelting, making pottery or glass, or for annealing or 
other furnaces or muffles. Consists in building in the walls, floor or veullion, 
bricks made by mixing with the usual constituents, such a proportion of gro} 
graphite as will render them sufficiently conductive; or bricks made with a 
layer of graphite or of composition containing it upon one surface. These con- 
ductive bricks are built in with mortar similarly rendered conductive by means 
of graphite, and are connected with leads built in the furnaces in a suitable 
manner. 

13,765. ‘“Electromotors.” M. Hutin and M. Leblanc, both of France. July 
28th, 1892. Relates to alternating current motors. For the purpose of main- 
taining synchronism the field magnets have, in addition to the ordinary 
winding for conveying a continuous current a second winding forming a closed 
circuit. The armature may have either a single winding supplied with a single 
alternating current by brushes, or two windings supplied with two currents of 
shifted phase, so as to produce a rotary field. When the field magnet is in the 
form of a ring the closed circuit may be composed of coils wound between the 
ordinary coils; or it may consist simply of two annular bronze cheeks con- 
nected together by bolts. Condensers, resistances, or sources of electromotive 
force, may be inserted in the closed circuit to facilitate starting and regulation. 
The closed circuit has also the effect of diminishing or suppressing Foucault 
currents in the pole-pieces and inducing cores, as well as “ parasite ’’ currents 
in the inducing circuit. 

15,120. ‘Galvanic batteries.” H. W, Headland. August 22nd, 1892. 
Secondary batteries. The active material or material to be rendered active is 
supported in hollow perforated bars of various cross sections. Several of these 
bars may be connected to a common strip, the spaces between them being filled 
with active material. 

(To be continued.) 
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